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[ftl] 




Att. *>'/ Cb] ^7x-jk * 

>v [b] 7 7-;k O^'/'JJk [b] ^7 **•*'/ UJk 

s^ 7 U)k / <>'/^ 7 '/u;k ^>'/:t+-y-v’u;k 9 H-fxy [ 2 , 3 - 

c ] *p*rjk 4, 5, 6, 7-fh7tHD-^>'/[b] ^ 7l - J k 
4, 5, 6, 7 -fl' 7 tl { D-fx; [2, 3 — b] tf'J'>*;k 4, 5, 6, 
y-^l^tKD-^xy [2, 3 — c ] t’UvOk 4, 5, 6, 7-Th7t 
jip— fx/ [3, 2 — c] tf'J^k 4, 5, 6, 7 -fh^kFD-fxy 
[3, 2 — b] kf'JvJk 4, 7 -yk HD-5H-fX/ [2, 3-c] 

-;k 4, 7 — v'tHO — 5 H-fX7 [2, 3-c] ^fcT^XJk 4, 7- 
i?tHD-5H-fiy [2, 3-c] 4, 7- 

Ko- 5H-^xy [2, 3-c] 6, 6 

1*4, 5 , 6 , 7-fh7tFD-4, 7-X^y>-fx; [2, 3~b] t! 

U swe* 0 ; 

R,tt. **. cor 5 . or 6 , cf 3 . xhP. '/7/. so 3 H. so 2 nr 
7 R g , PO (OH) 2 . CH 2 PO (OH) 2 ' CHFPO (OH) 2 * CF 2 PO 
(OH) r C (=NH) NH 2> NR,R,T»5^ 5 *• 

[ft 2] 
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TIB^C: 







lit 3] 




<55+, R,J. R 13 . i5cfc^R u «, **♦ C,-C,7J14Jk 7'J 

7U— )FC 1 -C 6 7)F30l'’?&9' -^L/TMT^^^ocfc^T'J— )F 

«£fcJ:BB!fe£*lW*) T&O ; 

R 2 te, cor 5 , or 6 . CF 3 . -hP. ' y 7 J > so 3 h, so 2 nr 7 r 8 . 

PO (OH) r CH 2 PO (OH) 2 . CHFPO (OH) v CF 2 PO (OH 
) v c (=NH) NHj, NR 7 R 8 tSi§^. 5M$S^SI • 
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R 3 , R 16 fcJ:tfR, 7 te, 7K^. ad, -I'D, ->7/, hUAD7 

C-C 6 7;Wk 7’J — Jk 7'J— JK^-C^-MrJk tKO + v. 
**'A AJ^'>C,-C 5 7M^ Cj-C 6 7;W+^+'>* 

Jk^-Jk 7 u — Jkt+k^Jk^—Jk 7 U— Jl'C,-C 6 7 JI' 7 Jk 775 ';foJk^ 
-;k C,-C 6 7JI'+JM*+>'« C -C 6 7^^+'>C-C 6 7^k 7 
'J-Jkfr+J', 7U-;UC,-C 6 7^*^*>'> 7 U-juc 1 -c 6 7**jm- 

4-7C,-C 6 7Jl' : k>k 73\ C,-C 6 7^7^77> C,- C 6 7^7^77C 

,-C 6 7^k 7U-^77, 7»J-JI'C,-C 6 7**Jl'7*, 7'J-^C, 
-C 6 7JMgV7*C ,-C 6 7;k^k NR 7 Rg, C,- C 6 7JU+^75 7 C,- 
C 6 7Jl'+Jk 7'J — Jl'Cj — C 6 7^7^75 7 C,— C 6 7JMrJk 7 (7'J — 
JK r C 6 7MW 75 7C,-C 8 7^Jk C,- C 6 7JW7;k^k1^Jk 
c , - C 6 7;P7^7;k£— JW- c ,- C 6 7 JMrJk 7 U ~)VC l - C 6 7;k*gk*J 
;ktf-Jk 7'J— ;i/C 1 -C 6 7Jl'+Jk&JM*— Jl'Cj-C^Jl'+Jk C,-C 6 7 
C 1 -C 6 7^7;P*^7'>C,-C 6 7^7>»k 7'J— Jk& 
7U—JI/77^^7'>C,-C 6 7^7^» 7'J — JWC,-C 6 7J^^* 
7'J— Jl'C,-C 6 7JI'*JI'*Jl'#*^C,-C 6 7JI'*Jk C,-C 6 7 
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)V*)\ s-tnvtf-frrs. / . C, - C {7)V*)lt>)lX-)V7 S / C , -CJ)l* 

)V. -*JP»NR 7 C r C 6 7mCOR„. 7U-*C,-C # 7*** 

- 1> )\,7 $ - J1/7 ^ , 7 U -JIX , - C 6 7 7 5 / c , - c 6 7 
)V*)l % CONR 7 R 8 > Sfc«C,-C 6 7^^CONR 7 R 8 7** 

JkfcJ:tf7'J — ^iCcfcOffit^trCfcO, tttRn^. NR 7 R 8 » 

Sfc«C 1 -C 6 7^+;l"NR 7 R 8 T* ; 5>) 

Ut 5] 



« ? ,J H 

■Va 

Ra 0 



(5$ *. Rir R i 3 » fccfctfR 14 tt, zk*. C,-C 6 7JMrJk 7'J- 

Jk Sfct47'J— ^C,-C 6 7^+^*C*0, ^lTi7MJ^i^7 U — )V 

mt, T&9 ; 

R 4 tt. 7K^, kFP+k C,-C 6 7;i/*Jk 7'J-Jk 7U— ^C,-C 6 
7;U*Jk NR 7 R 8 , SfcttC,-C 6 7JV+^+^ (--t, K7 Jill'S* 
tf7'J-Jl'Sli* TSO ; 

R s ti. tFD+k C,-C,7;Wk 7'J-Jk 7'J-fl'C,-C # 7JMr 
;k C,-C 6 7^+^+'X C 1 -C 6 7;1 /+;^+'>Cj-C 6 7;W^^'> 
7 ij — v'. 7U — JPC | — ■ Cg7JV4 :- Jl''i"3 : ' S'* CF3» S/tfciNR 7 R 8 
(iCTr, tt7^+^te«tat7U-^*tt' ^ciowsnt^s) 

t 

R 6 &, tK^> C|-C 6 7JMr;k 7'J— Jk Sfcli7U— ^Cj-C^Jk*- 

^ (-T. *^c«fco«iAsnTv^) 

o ; 

R 7 43£tfR 8 «> **, Cj-C 6 7^K 7U-Jk 7U-^C,-C 6 7^ 
4-;k c,-c 6 7>»p+^^^— ; w, 7U— jkfrjktf— ;k 7'J— ^c,-c 6 7 
;i/+ Jl/* Jk C , - C 6 7 Jl'+.fl'# tz\$7 u — ^ c , - C 6 7;kF 
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^Z>) frb®L\L\z'MW.'£n : 5>fr '< 

R 7 4oj:r/R 8 «. 3~i 4fl®K**i : P 

, ea, a5»ia»*fctt*w©?#*» 2»**fctt3»**jB£u £©** 
tj, 4>ft< fcfe HH®C,-C 6 7JMfJk 7'J-Jk 7U-^C,-C 6 7;W+^ 

> **‘A c 1 -c 6 7<M i jM’*S'. 7'J-^c,-c 6 7;u+;^ 

Cj — C 6 7^4 1 ->l /: 7+7C 1 — C 6 7->l'+^» NRgRio^^ttC, — C 6 7 
;u+;P7S / c,— c 6 7JU+^ (zlz.t, R 9 ijJ:t7Riote> Cj-c 6 7 

)V^-)V. 7'J — Jk 7'J — ■Jl'C 1 -C s 7Jl'+Jk C,- C 6 7Jl/+Jkft Jk#— Jk 
7'J-JWrtJktf-Jk 7 U — JUC , - C 6 7 )V$-)Vtl )V t£~)V, C,-C 6 7JM^ 
*^+'>*fc»7U-^C,-C 6 7JW+^*^+'> 7^^=t 

uc7u-^Stt. »^-K:«koiiiftsnTV'*) ^esfcStcaHRsns) 

iOBtfeStVt'kT’b.fckA' ; &5W3 

R 7 43£tfR 8 «, fflutc, 6Sfctt7l75> 

. -f 5 Ofl^fcK 

L < H 7 *fe 5 ® fa i /clif3L&®S3<-fM45^ 

o 

Uff$*i2] A AW > F'JJl'TfeS. IS^J^ 1 tClB^co^k "a^Io 
[tt««3] R,*5«fctfR J A*COR 5 T*D. ^-UTR 4 A****r*S Cl 
R s tt. iEfclWC**) . |»«a2CE«®fl:^*. 

[^^^4] R,A*5— 7h7'/'J^TS&0. tl/TR 2 ^C ORsT^-S 

(- --e. R s te, 2 (ClBm^b-o t)o 

[»*®5] R,i5j:^R^COOHT*D. ^UTR 4 #»**T*5. 

A tfi^y'J [b] ^7i— 1 k-oBlifetfMfc 
M**7] R,*J:O:R 2 AtCOR 5 Tfe0, (- 
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( 7 ) 

dT. R 5 &. ±1 , ff*J£ 6 lZtZW.<Dit'£>%)'> 

[fl*lM8] R,^5 — x h 7 '/ 'J JPT $> D . ‘tL'TRj^CORs'P^'S 
(ddT, R 5 «. ±I5<h[Bj^T'&5) , 

[«»*«9] R,*J:tKRjJ&«COOHt?*0. 
fS*3i6 fcE*®fc£tt. 

[19*3110] [b] 7 7dJI/Tfe5, f#* 1 ® 1 iCpflUfetfHfc'o 

t>. 

191*311 1] R,**tfR 2 J&*COR s T*9. fl/TR 4 d»**T*« ( 
Z.ZX\ R 5 tJ> ±E£Hjg7&S) » #*31 1 0 fcEfc©flrfrt&. 

[#*#12] R,^5 -T- hy'/'JJl'T&O. fUTRj^CORjT* 

§ (ddT, R s tt, ±!2<h|5li§T'<&$) * ft*# 1 0 KE#©fls£#. 

[#*3U3] R,*3«fctfR 2 rt<COOHT*»), tl/TR 4 «***T?*5 
> ft*# 1 0 lCS2®0){b-at)o 

[#*# 14 ] A75H>^'/u;1'T&£k #*# i KEifctfJflTo#. 

[#*#15] R,*5<J:tfR 2 #COR 5 T&D> tl/tR 4 #***f<65 ( 

::t. r 5 ij, ±b£##t**) » #*# 1 4 tEfw>fl:£#. 

[ft*#16] R,^5 -rhy'/VJl'T&O. -tl/ TRj^CORgT* 

$ (ddT. R 5 «> ±E£##T<6*) * St*# 1 4 i:BiOft^«I. 

[#*#17] R,43£tfR 2 tfCOOHT&9, flTR 4 ^*#-C*5 
» IS*# l 4 CE*©fl:£#. 

[ft*#18] AiP'O'/ [b] "f ft*#llCfB 

[11*3119] R,*5j;tfR 2 *<COR 5 T*0. ^UTR 4 rt<7M5T'&3 ( 

ddT, R 5 tt, ±E£##T?**> v ft*# 1 8 fcE*04b£4&. 

[#*#2 0] R^S-f^’/'J^O. fUR^CORjt^ 

$ (ddt, R s «> ±IB<h|5]^TS>S) , ft*# 1 8 

[ft*#2 1] R,43*tfR 2 #COOHT£>D. '£LTR 4 #zMrC&5 
. ft*# 1 8 CE#©fl:‘&#. 

[fftftjj 2 2 ] Atfl'O'S^ JIT? $>&> ft*#l fcE#©‘ffc£$J 
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[»#*2 3] Rj^IKRj^CORsT^O. tUtR 4 A«**7*5 ( 
CJ1T. R s tt, ±fB£:|p!fgT£>3> , f*#*2 2fcE*©*t£fc. 

[SSJiBI2 4] R,#*5— rh5'/U^T*0, flTR^COR 5 TS 

S (I^T, R 5 «> ±ia«h(^^T*S) . »JR«2 2CCtt©fl:£4&. 

[Itai>g2 5] R,£J:tfR 2 tfCOOHT;&D, -tUTR 4 «<**T!** 

, ffiXM 2 2 CEE©fc6*. 

[fft$£2 6] A#^>'/77'/ l J;i''C&£, 1 fcG4E®4b&4b. 

Cm^jcJS 2 7 ] R,i5j;tfR,J&*COR 5 -C*»K ^l/TR 4 ^**T*5 ( 
Z.Z.~C* R s tt» ±EfclW?**) . »#JS2 6tEi©ft^fc. 

[^3}<^2 8] R 1 ))*5-fl'7'/ , J^tSD» •t^TRj^CORs’C^ 

£ (CiT, R s tt. ±!2i:fpIgT&5) . *MWI 2 6 teE*©ffr&1&. 

[fS*JS2 9] R^^Rj^COOHt^O. fl/TR 4 ^**U*5 
, 2 6 ££«©{&&*. 

[W ^3 o] AOfi'O'tttt'/vnr’Cjbz. mmm 1 KE%©fls£« 

o 

[fll^S3 1] R,fc«fctfR 2 J&*COR 8 T*0, -tl/TR 4 ****Tife* ( 
R 8 tt, ±EfcP!*T?*S) , IfJfcJS 3 0 fcEfcOflJ&tt. 

[fS^cJS3 2] R,^5-f-t'7'/U;PT^0, ^UTRjJWCORs-C* 

§ r 5 «, ±fB<h[si8T^s) . m$m 3 o fcE%©fb^%. 

[E#3«3 3] R^itfRji^COOHT^O. -tl/TR 4 #***T*£ 
v 3 0 fcE*©ffcfc« I. 

[##«3 4] A#*4 , 5, 6. 7-rh7tHa-fxy [2, 3-b 

] Ifc&g 1 fcEtt©ffc£«. 

[ffi5lc«3 5] R,:fc<fctfR 2 a<COR 5 T$>9. «tUTR 4 *«*#T** ( 
CuT, R 8 tt, ±fB<hfs]SlT£5) . »M&H3 4fc:E*©fls£«. 

[ffl^3 6] R^S-fh^’/U^O. -tl/TRj^CORgT* 

* (dT, R s tt, ±f2£:[3l^T ! &£) , S5fcJl 3 4 £Ett©fl?€rtfe- 

[K#«3 7] R,fi,ttfR,#»COOHT*»). fbTR 4 ^*m5 
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[ft^38] A#4, 5, 6. T-fh^th'D-fx; [2, 3-c 

] tf'JvMI/T&S. 1 

[ffi#JK3 9] R^tfR^CORjT&O, ^LTR 4 ^tK ( 
R 5 tt, ±sBt[^^T$»S) , ffcfcE3 8K:IB*©fl:#». 

[ffWfJHO] R,#* 5 — :r h :7'/U -?-UTR 2 ^COR 5 'C$) 

3 (ICT, R s tt, ±S2<hPl^T*^) , 3 8 ce®©{fc-&«J. 

MMBS4 1] R^itfR^COOHTfeO. ■* l/TR 4 tf**T*5 

> m^«3 8txia^©{b-a-^). 

[S^c3l42] A# 4, 5, 6, 7-f h^kl^D-fxy [3, 2-c 

] fcf >J v;n?&3> l 

[f#^«4 3] Rjfei^Rj^CORsT**), ^LTR^tKsTC&S ( 
JliT, R s tt» ilBchlsI^T^-S) , *jfc*4 2KE«©fl:‘&*. 

W^44] R,j&f*5—r h5'/'J;i''T?*D, -^LT R 2 tf COR 5 T$> 

6 (CJIT, R s tt» -t§2<hl3iiT&&) , |*jfcSl4 2K:Ett©fl:£4&. 

ia*«4 5] R,*J:afR^COOHT?»»). ^-utr 4 ****t** 

> mM4 2\Zt 2«©flJ&#l. 

[iti4 6] AA*4, 5, 6, 7 -rh 7 bFo-fx; [3, 2-b 

] euswe**. *M»ji 1 fcEE©fls‘&to. 

[|»5WS4 7] R,43J:tfR 2 tf«COR 5 T!*0, -tUTR 4 ****T*5 ( 

r 5 «> JLEtlWx?**) . «?R9i4 6KE*©fl:^*. 

[§S#JS4 8] Rj^S-xh^'/UJUT^O, >tUTR 2 **COR 5 *C* 

§ (CET* R s tt, ±f2£l^iiT&3) ♦ »^4 6C®«©fk'&«. 

[W3OTI4 9] R^itfRji^COOHTiliO, -tLTR 4 *«7K#T?*S 
. sti*m4 6\ZtZ®(Dit&®. 

[ft#JS5 0] Atfi 4 , 7-3>kKP-5H~?X/ [2. 3-c] t^7 
nyi/T&s, ffijfcJS l ce«©^b-&«. 

[11^5 1] R,*<ttfR 2 **COR5T*0» ^l/TR 4 »**T*5 ( 

ZluT, R 5 «> ±B2£:[s]|iT£>5) , jfjRJS 5 0 CEtOft^*. 
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[mM5 2] R,tf5-^h57'Jn ^l/TR 2 ^COR 5 Ti& 

& r 5 «, 5 0 \zmm<Dfc£W)o 

5 3] R 2 ^COR 5 Sfe«5-xh7'/U;i/T*2) CCT, R 

[m^5 4] R,43cfctXR 2 ^COOHTS)0, -t LTR 4 #7kST£>& 

. WM 5 o 

[|S^5 5] R,tfC,-C 6 7;Mr-M7C** (^:t- 7;M i ;i'»«> 

If&fc^OS&SnT^) . IS^«5 2fcE*©ffc£to. 

[H^9I5 6] R^5-fh7'/'J^0, R 2 ^COOHT* 0> R 

*eUTR 3 #C,-C 6 7^*;PT&5 (CCT> 7;Mr;V-*tt» 

i^taoii$tm^) , 5 o fcE*©fl:£W. 

[gtjjas 5 7 ] Rjj&ts&KHimTa. mxms 5icE®©fl:£*i. 

[fjf*Jg 5 8 ] R 3 tf 7 flf*9t 5 5 KE*©ffc;#». 

[ft*!! 5 9 ] Rjtf 5ttCttlt5, MM 5 6 KE*©fl:£4&. 

[&$£ 6 0 ] Rjtf 7 ^{C'ES-r^, WfJjBJI 5 6 fcE*©ffc£tt. 

[|»^6 1] R,*5j;tfR 2 fr*COOHT&Q, R 4 3&**5RT*I5. 

tr 3 ^c,-c 6 7^4f^t$>^ (cici-e* 7 ;p+;ps» 4. ^•o£J:9fS&2*i 
Tt^5) . MM 5 0 KE*fc©fl:£tt. 

[f#^6 2] R 3 7^-CH 2 -NR 7 RgT&£ (CCT. R 7 RI*R 8 fci:> 

J:E£BI*Ta*) , H^5 0 \Z&m<Dik£®o 

tffiM6 3] R 3 ^-CH 2 -NR 7 RjTS§ (C1CT, R 7 &tfR 8 te> 

±E£IWC*S) > 1^5 1 fcE«©{fr&%. 

WiM 6 4 ] R 3 ri<5&Kftfi-r£, MM 6 2 CEiOfl:^«. 

[ffi^6 5] R 3 *t7fiK:fi:fi-rS. WM6 2 fcE8©fc£W. 

6 6 ] R 3 75< 5 & K&ffi-rs, is^ 6 3 KE*©fls£to. 

[ffi^ 6 7 ] R 3 75< 7 6 3 fcE*©fl:^«. 

8] R 3 tf 2 CE«©fl:^«. 

[ft#^ 6 9 ] r 3 ^ 7 mz&m-fz, 6 1 KfafctfXt'&tJo 

[fS^JS70] Atf4, 5. 6, 7-rh7tFo-4, 7 
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fxy [2, 3 — b] tf 'J iSjRJM 1 

[if;fcJS7 1] R,43cktf R^CC^T&O, ■^UTR 4 #7K^T$>& ( 
r 5 «. iaat^ftT&s) , 7 o 

[S&#^7 2] R^S-Th^'/Ui^O, ^bTR 2 ^COR 5 Tii 
& CCt. R s fcL ±SB<hfS]frc£>6) . IS^7 0(Cf2^b^. 

[ff^7 3] R^cfctfR^COOHT&O. ^LTR 4 #tMsT&3 

, Mj}<j 17 o 

[ft5l<^7 4] Atf4, 5, 6, 7-fh7hHo-4>'; [b] =f-*7 
[ffif#JS7 5] R,fcct^R 2 ^COR 5 Tfef9> ^l/TR 4 rt<7KST£>& ( 

zz? % r 5 «, ±i3<hfsj^TS>^») , i»^jg 7 4 tciem^b^o 

C^«7 6] R^5-fh7'/U^i)> ^lTR 2 ^COR 5 tSi 

& (CUT. R s tt. ±IB<i:[5lST^^) , mM 7 4 iCfBfS^b'S^o 

[fS#JS7 7] R,:fc<i;tfR 2 a<COOHT&D, ^LTR 4 #tMsT$>$ 

. 7 4 

[fit3fcJS7 8] Aj&< 4, 7— v>tFD— 5H-fX7 [2, 3-c] f 1 * 

»#91 1 

[ff#JS7 9] R,£cfctfR 2 rt<COR 5 T'&0, -t bTR^JciTS^ ( 
dCT, R s li% ±l2tl^iT^§) . tBIsRJ® 7 8 fcgB*©ffc‘& ( ». 

[fjt#J*8 0] R,#*5— rh7'yu;WT*0, fl/TR^COR 5 Tfe 
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( 12 ) ^2002-506072 

[fflfcR «8 5 l R, 43 ct^R 2 ^COOHTfeO> ^UTR 4 #*tK*T?** 

. st ^8 2\zUmo\t^. 

[f*^ 86 ] At 5 < 4 , 7 -ybKo- 5 H-fx; [ 2 , 3 - c ] 7 * 

[W#JS 8 7 ] R,£J:tfR 2 #COR 5 T* 9 , *UTR 4 tf**T?*S ( 

ZZ.'V* R s tt, ±.tztm$k'C$>z) . EjR* 8 6fcE*©ffc£to. 

[W^JM8 8] R,^5 — 7" h 7 './ U 0 » -?-t/TR2^COR 5 TS) 

* (CCt, R ±IS<h|^^T*^) , tt#JS8 6fcE«©fc£#>. 

[»#®8 9 ] R, 43 J:^R 2 ^COOHT$. 0 . ^LTR^tJc^T^?. 

. »^8 6CE«©ft:'&*l. 

[ 3*^9 0 ] TE^ 6 aEansflS‘&« : 

2 _ (^-^ij;i/-75/) -4, 5, 6, 7 -fl' 7 tHD -^>7 [b] 

3-tDU’^>Wt ; 

2- Ot^+MJ^-TS/) -6— **7 — 4, 5, 6, 7-f K5tHn- 

[b] 7:*7x>-3-;bJW*>& ; 

6 _^ >v r^;p_ 2 - (ttVriJ) U-TSS) “ 4 , 5 , 6 , 7 -fh 5 tH 
p-fx; [2, 3 — c 3 

6 -^>v;i/-2- (*7lt'J;i/-7S7) -4, 5, 6, 7-fh5tHo 

-fxy [2, 3 -cl 

6-^)l-2- -4, 5. 6, 7-fh7tHa- 

fiy [ 2 , 3 — c ] 3-#;M*># ; 

2- (77+HJ 71/-75 y) -6-7x^fJl/-4, 5, 6, 7 - 7 h 7 t K 
p-fX7 [2, 3 — c] tr'J^>-3-*^>E; 

5 _/ W AOI'- 2 - (*71 t'J^-75y) -4, 5, 6, 7-7h7tH 
p-fi; [3, 2 — c 3 bf U v>-3-#;P*>® : 

5-^>7;P-2- /-757) -4, 5, 6, 7-fh5tl«D 

-7X7 [3, 2 — c] 

5 _^^;p- 2 - (^7U-'j;l'-7^7) - 4 , 5 , 6 . 7 -fh 7 kHo- 
7X7 [3, 2 — c ] k!Uv ? >-3-*J^>SS : 
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2- (;*-++)- 'J JI/-75 7) - 5 4, 5, 6, 7-f h7tH 
□ -fx; [3, 2 — c ] ; 

2- (**■* ij ;i/-75 7) -4, 7-ykFD-5H-fX/ [2, 3-c 

] 3 ; 

2- (^■+1tU;i'-7$y) -4, 5, 6, 7-fh7tFD-4, 7-X^ 
y-fx; [2, 3 — b] tf'J5»-3-#;M«>l*; 

2- Ot'+tMJ JU~75y) 2--'1')M^)l'-4, 5, 6, 

7 HP— fl/ [2, 3 — c] tf U '7>— 3 — ; 

2- (ttV'Jfr-TS.;) -4, 5, 6, 7-fF7tFO-fiy [2, 
3-c] 

2- (3j-4rifU;i/-75y) -5- ( ( (4-^y-^Py >-4H- 2- 
t>) 757) -4, 7-ykFP-5H-fX7 [2, 3-c 

] ; 

6- (3-7 -2- (:t+tMJ)l'-75./) -4, 5, 6 

, 7-fh7kh'o-fxy [2, 3-c] tf'J v>-3-#JU#>® ; 

6- Ct+1tU)l/-75/) -1H — r>K-)l/-7-*)^>^; 

6- (xMpd-u ; i/-75 7) - ih-4 >k— 

1- (3-yF+y-4>yJW -6- (WJ;H7$7) -1H- f> 

2 - (^-+D-'j;i/-75y) -6-fcfy> ? >-3 — T)P77)t'-4. 5, 6, 

7 -f F5k HD-7X7 [2, 3-c] fcf U v*>- 3 ; 

2- (^U-U^-75y) — 6— tf'Jv^y— 4 — f )l'77')l<'— 4 , 5, 6, 
7-fh7bFo-fX/ [2, 3-c] e>J P>-3 -#;!/*>& ; 

2- (^-+D-y;i'-75/) -5- (2* -7HO [ 1 ’ , 3’ ] yt+V7 
» -6, 7-yk Fd- 4H-4>'/ [b] ft7x>-3-A)^>lE ; 

3- [4- (3 >-4-4'^-7'Ptf^-x;w - k^7-y>- 1 - 

- 6- (Wj;p-75y) -lH-4>F-)l/-5-*;^> 

K; 

2- (^-+D-'J)l/-75y) -6- + ;U>-2-'f)Wf)H4, 5, 6, 
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7 — x h 7 t H 0—7X7 [2, 3 — c ] tf'J V J >- Z -%)]/#>& : 

2 - (**+J-y;U-75 7) -4, 7-ytHP-5H-fxy [2, 3-c 
] id y y — 3 — ft yfift i 

2 - (**D‘ , j;i'-75 7 ) —6 -**y-4, 7-ybh'P-5H-fxy 
[2, 3-c] 7*fcf7>- 3 -#)!/#>& ; 

2- (**1*11 ^-75 7) -6, 6-'7**7-4, 7 -'7k HO- 5 H- 

^X7 [2, 3-c] **fcT9>-3-*^>#; 

2 - ,-757) — 9 H-fxy [2, 3-c] ^P/>-3-* 

2— ( (2H-f 75 7) —4, 7 — V t H P 

-5H-7X7 [2, 3-c] fcf7>- 3 ; 

N _ ( 3 _ (2H-fh5'/-)l'-5-4)W -4, 7-'7tHP-5H-f 
X7 [2, 3-c] fcT5>-2— OW **-*tA&; 

2 - (**H-y ;i,— 75 7) -4, 7 -yk HP- 5H-fX/ [2, 3-c 

] tf'J'7>-3, 6 -i/A W>SE6 -^yy^xxr;!' ; 

2- (**+HJ)!'— 75 7) -4, 7 -7h F P - 5 H — 7X7 [2, 3-c 
] tf'J'7>-3, 6-y*^>gt6-Xfmr)P ; 

6-7-fe7)U-2- (WJ^-75 7) -4, 5, 6, 7-rh7tFP 
-fX7 [2, 3 — c] fcf U v>— 3 — ; 

2— 7$ 7) - 6 - 7 x X^A < iM f )l' - 4 , 5, 6 

7 —f- l-yt H p-fl7 [2, 3-c] fcf U '7>— 3 — ft ))/&>& ; 

5- (1, 3-'7**y-l, 3-vt HP--ry<>H-;P-2-<)!/77 
-2- (**D‘ U 7 5 7 ) -4, 7-ykHP-5H-fX7 [2, 3 

— c] tf ^ y — 3 — i 

5 — K>y-f;i/75 7-7*)l/) -2- (**U*lUI/-75 7) -4, 7- 
ybh*P-5H-fX7 [2, 3-c] tl7 >- 3 -ft)^>M ; 

2 - (**U-y JU-757) -4, 7-7kH 

P-5H-fX7 [2, 3-c] fcf7>- 3 ; 

2- (**D-U;i/-7 5 7) -5- (l-**7-l, 3-ytHP-474 
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yY-)) / -2-' -4, 7-ykh'P-5H-fx; [2, 3 c] 
t fy >- 3 ; 

1 _ ( 2 — (4 — kf'^'7 v>— 1 — 'i )V) — 2 — 't'T-V — — 

N— (4 — 7/771' — 4 , 5, 6 , 7 — :rb7k:KD — ^>'/[b] 

ft7x>-2-4JW -*+U\kBfc; 

N— (4-#JM$7'>*7U>-4, 5, 6 , 7 -7h7fc Ho-'O'/ [b 

] ft7x>-2--fJW 

N _ (4-#;MS*7*7;i'-4, 7-ykh'O - 5H-fx7 [2, 3-c 

] fc?7>— 2 —'i )\s) 

N— (4 — ;bJl'd^77/7ly 7“ 4, 7 — yk H D — 5 H — [2, 3 — 

c] kf^>-2-4';W -:t 7 +kA&; 

N- ( 4 - ( 2 H-ft' 7 '/-^- 5 — f ;U/7Jl') -4, 5, 6 , 7 -7 h 

7 kl^a-^>'/ [b] ft7x>-2-4^) 

N- (4 _ (2 H-x h 77— )V— 5 — -4, 7-ykh'D-5 
H— 71/ [2, 3 — c] \Lyy— 2 — 17W — ; 

2 _ (;**■»*■ UJl'- 75 7) -5- ( (3-7x/4r7-^77"f7l'75/) 
-*?-)\ ,) -4, 7-7kHo-5H-fl7 [2, 3-c] £77-3-#^ 

; 

5 - ( ( 3 , 5 -'7/ N4r7— '<77'f^7$/) -/7JW - 2 - 
,j^_ 75 y) - 4 , 7-7t HD-5H-7X7 C 2 , 3-c] k!77-3- 

5- ( (3, 5-fc?7-HJ7,U':tn/7Jl'-^7747l''75/) -*7;W 
_ 2 — (^-^+kij;i/-75 /) -4, 7-ykHP-5H-fX7 [2, 3-c 
] \Ly'y- 3 ; 

5 — ( /-757) -/7JI/) - 2 - OtT-U’UA' 

_ 7 $y) _ 4> 7-'7t Hd- 5H-7X/ [2, 3-c] ^77-3-*^ 

# 7 & ; 

5- ( (3-7^7;U7^/-^>7'f^75/) -2- (771t 
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i j^- 7 ;;) - 4 , 7 -ytHO- 5 H-fx; [2, 3~c] Vy>-3~ 

5 — ( (4-7-fc77H75 7- / '0777l/75y) -*77H) -2- (777 
- 4 , 7-^kHD- 5H-fX/ [2, 3 — c ] H7>-3- 

ti) l/#>& ; 

5- ( (2 2 -XX)l/-7-t77l/75 7) -*77U) -2- 

(:*+-»* tUU-7 5/) -4. 7 -' 7 k HP-5H-7X7 [2, 3-c] My 
y- 3 -77l/#>?& ; 

5- ( (2-7-k77!/75 7-'<>'/77l/75 7) -*77l/) -2- (777 
U71/-757) -4, 7-ytHD-5H-fi; [2, 3-c] k?>-3- 
771/# ; 

5- ( (3-/h+y-^>'/4^7i/) -*771/) -2- (777U7H- 
757) -4, 7-ykHo - 5 H — 7X7 [2, 3-c] k7>-3-77l/# 

; 

5- ( (4 -'7*77H757-^>77 71/75 7) -*77U) - 2- (777 
U7U-757) -4, 7 -7k HP- 5 H-7X7 [2, 3-c] tf7>-3- 
77!/#>$t ; 

2- (777U7I/-757) -5- ( (4 -7x77v-^>77 71/75 7) 

— *771/) - 4 , 7 —57k HP — 5 H — 7X7 [ 2 , 3 -c] tf7>-3-77H 

#>g£; 

5- ( (4-7-kH7'>-^>'/77H75 7) -*77l/) -2- (777U71/ 
-757) -4, 7-7kHP-5H-fX/ [2, 3-c] k7>-3~77H 
#>B£; 

5- (77-2 -X7771/75 7 -*77l/) -2- (777U7I/-75 7) - 
4 , 7 -yk Ho - 5 H— 7X7 [2, 3-c] k 7 >— 3 -771/#>J& ; 

2- (777 U 71/- 75 7) -5- ( (4 -77'/- 4 -7xX)l/-77U7l/ 
757) — *771/) -4, 7-'7k HP- 5H-7X7 [2, 3-c] k7>- 
3-77U#>& ; 

2- (777U71/-75 7) -5- ( ( 5 -777-^777 771/75 7) - 
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_ 4( 7 -^tHO- 5 H-fx; [2, 3 — c ] K5V-3-M# 

; 

4- #JI/#7'>;*7)l'-2- Ct71ty;F-75 7) -4, 5. 6, 7-' rh 
h -p_^>'y [b] fx;7x>-3-M#>H; 

2- (**711 )F- 7 5 7) -5- ( (2-ft7x>-2-4^-7W 
75y) -4, 7 -ykHD- 5 H-fX 7 [2, 3 - c ] k*7>- 

3 -77)14? ; 

5 - ( ( ( 1 H-4 > 2 - A -757) - 77)F) -2- 

(^^^-ij^-75 y) - 4 , 7 -vh HO- 5H-7X7 [2, 3-c] tf7 

> - 3 -#) 14 ?>& ; 

5— ( ( (1H — ( > F— )F— 3 — -75 7) — 77)F) -2 — 

(^c^+j-ij ){,— 75 7) —4, 7— vtFo— 5 H— fX 7 [2, 3 — c] tf7 

>- 3 -#)14?>& : 

5- ( ( ( 1 H— 4* > F— JU- 5 -ftJl'tf—Jl') -757) -7-7)1') -2- 
(**+>- ij ji/— 7 5 y ) -4, 7— vtFo— 5H — 7X7 [2, 3~c] t!7 

>-3-*)!4?>H* : 

2 - (**D-iJ)U-75 7) -5- ( (3-FUy>-3-4)H77'Ja4 
;F757) -77)F) -4, 7 — vtFo— 5H — 7X7 [2, 3-c] H7> 
-3-*)M?>K ; 

2- (**D-«J)F-757) -5- ( (4-t+V-4-7xXJl/-77-2 
-X74 )F75 7) -77)F) -4, 7 -vt Fo- 5H-7X7 [2, 3-c 
] ¥?>-3-ftJl'tf>& : 

5 — ( ( 2 - ( 4 — ^>vM+'> - 7x7+7) -7-t7)F757) -77- 
M — 2 — (**+NJ)l'-75 7) -4, 7 -vt FO-5H-7X7 [2, 3 
— c] tf 5 r > — 3 — ; 

2 — (**-tf-U )l/~75 7) - 5 - ( ( (4-t+V-4H-7D^>-3- 
*)M?X)W -757) -77)1/) -4, 7-7hFn-5H-fx7 [2, 3 
-c] 3 -#)I4?>& ; 

5 — ( ( (5 1 H-'f > F— )F- 2 -77)I4?X)F) -7^ 
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J ) -77)1/) -2- )l/-757) -4, 7-ykKo-5H-fX 

7 [2. 3 — c ] t?5>-3-tJJl /#>&; 

2- Ot7-7U)l/-75 7) -5- ( (3-7*7x>-2-"r)l/-77'JP 
7)1/757) -77)1/) -4, 7 -vfc HP- 5H-fxy [2, 3 — c ] k‘7 
>- 3 -#)1 /tH>$? ; 

2 - (777U)i/-75 7) -5- ( ( (4-t+y-?o^>-4H-3- 
7)l/#-)l,) 75 7) 77)1/) -4, 7 -7k FD- 5 H-fX7 [2, 3-c 

] kf7>- 3 -#)!/#>& ; 

2 - et7-7U)i/-75 7) -5- ( ( 3 - 7x^.;u-7p tf^--^75y) 
-77)10 -4, 7-yh HP-5H-7X7 [2, 3-c] t!7>-3-7)l/ 
; 

5- ( ( (77>- 2-#)l/#X)|/) -75 7) -77)1/) -2 - (77+MJ 
)l/— 7 5 7) — 4 , 7— yk h'P-5H-fX7 [2, 3-c] tf7>-3~# 
)!/*>& ; 

5- ( ( (77^>-2-*)l/tfx)lO -757) -77)10 -2- (77 
D-U)l/-757) -4, 7 -7t HP- 5H-717 [2, 3-c] kf7>-3 
- 7 )]/# ; 

2- (77D-'J)l/-75 7) -5- ( (2 -7i7 + 7-7tf)l/75 7) - 
77)10 -4, 7-yk HP-5H-7X7 [2, 3-c] £ 7 >- 3 -#)!/# 
>g£ ; 

2- (77D-'J)l/-75 7) -5- (7iZ)l/7tf)P75/-/f)W -4 
, 7-ykHP- 5 H-fX7 [2, 3-c] \t 7 >- 3 -7)l/#>& ; 

5- ( (2- (3, 4-7^t'+y-7i-)W — 7il7)l/7 5 7) -77)1/ 
) -2- (777" U )l/— 7 5 7 ) -4, 7 -vt HP- 5H-7X7 [2, 3- 
c] fcf7>-3-7)l/*>& ; 

5- ( (2- (4-xH77-7xX)!/) -7-t7)l/757) -77)1/) -2 
- (77D-'J)l/-7 5 7) -4, 7-vt HP- 5H-7X7 [2, 3-c] k 
7>— 3 —7)1/# >8£ ; 

2- (:**7U)U-75 7) -5- ( (3 -7xX)l,-77 U p7)P75 7) 




( 19 ) 



#^ 2002-506072 



~^)V) -A, 7-^kKo - 5H-fxy [2, 3 — c ] -tl)l 

#>&; 

5- ( (3- (3, 5-7/ H77-7xXJ!/) -77 , JP'1')H75 7) -7 
7*) -2- (*7+HJ)H-75/) -4, 7 -7k HP- 5H-7X/ [2, 

3 — c] k7>-3-#)H#7& ; 

2 - (*7+mj) 1/-75/) -5- ( ( (5-*7v-kPU 7>-2 -#;h 
#-;!,) -757) -/7)U) -4, 7 -7k HP- 5H-7X/ [2, 3-c 
] k7>-3-7;P#>& ; 

5- ( ( (7 7>-3-*^kJ0 -75/) -/7;W -2- (77+MJ 
;U-75/) -4, 7 -/h HP — 5 H— 7X/ [2, 3-c] k'7>-3-* 

2- (:*7+MJ)l'-75/) -5- ( ( (ft7x>-2-AMk;W -7 
5/) -/7)H) -4, 7-7kHP- 5H-7X/ [2, 3-c] k”7>-3 
-tUU*>Wt ; 

5- ((2- (1, 3-7*77-1, 3 — vkHP— 7V7 7H- 2- 
- 1 ) 1 ) — 7*fe7)l'7 5 /) -77)1/) -2- (77+MJ )H~7 5 /) -4, 7- 
7kHP-5H-7X/ [2, 3-c] k7 >- 3 ; 

2- (*7-7'J;p-7 5/) -5- ( ( (k77>-2-*JH*x;H) -7 5 
/) -77 )V) -A, 7 — 7k HP — 5 H— 7X/ [2, 3-c] tf7>-3- 
; 

2- (*7+HJ)H-75/) -5- ( ( (1 -*77-k"U77- 2-*** 
~)l) -75/) -/7)H) -4, 7 — 7k Hp — 5H— 7x/ [2, 3-c] 
k7 7- 3 ; 

2- (*7+HJ)l/-75/) -5- ( ( (tf> J 77- 2 -*)H^x;i/) -75 
/) -/7)W -4, 7 -7k HP- 5H-7X/ [2, 3-c] k"7>-3- 

t))UX>m ; 

2- (*7+MJ)H-75/) -5- ( ( (k'J77-3-*)H*x;i/) -75 
/) — /7JU) -4, 7 -7k HP- 5H-7X/ [2, 3-c] k“7>-3- 
#7*7^ ; 
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5- ( (2- (3, 5-£X- KJ7)t/:*077)l/-:7xX)l/) -74x7)1/7 
57) -77)1/) -2- 0*7D-'J)l/-75 7) -4, 7-ykHo-5H-f 
x; [2, 3 — c ] 3 -*)!/*>& ; 

5- ( (3-^>t?>x)^x)i/-:/DH:*x)i/75y) -77)W -2 - ( 
**-!*- ■JJl'- 75 7) -4. 7->*kh*P-5H-fX/ [2, 3-c] tT7> 
-3-*)l/#>® : 

5- ( (3- (3, 5-x7MP-7xXJW -7X U 0-01/75 7) -7 
7)U) -2- (*7+MJ)l/-75 7) -4, 7 - yt Ho- 5 H-fX7 [2, 
3-c] fc?7>-3-# ; 

2- (^-+D-'J;P-75 7) -5- ( (4-:*77-^>*-2-X77)U7 
57) -77)1/) -4, 7-7kFP-5H-fX7 [2, 3-c] k7>-3 

5- ( (3- (1, 3-v^+y-l, 3-7tFP — f'/ONh 2- 
7)1/) -yptr^-xju757) -77)1/) -2- (^7D-U)l/-75 7) -4, 
7-7kFP - 5 H— 7X7 [2. 3-c] £7 >- 3 -#)!/*>& ; 

2 - (^‘7D‘ , J )l/— 75 7) -5- ( (6 - 
77)1/) -4, 7-7kFP-5 H — 7X7 [2, 3-c] tT7>-3 

>m ; 

5- ( (2- (4-777JF757-7xXJW -74x7)1/75 7) -77)1/ 
) -2- (*7D-'J)l/-75 7) -4, 7-vt HO-5H-7X7 [2, 3- 
c] £7>- 3 -#)!/*>& ; 

5 - ( ( (^>y (l. 3) 5 -#)i/#x)» - 757 ) -7 

7)1/) -2- 0**-7'J)l/-75 7) — 4 , 7 — vt Kp — 5H — 7X7 [2, 
3-c] £7 >- 3 -#)!/#>& ; 

5- ( (2 -77:7)1/75 7 - 3 -7xXiF-7D £:*x)l/75 7) -77)1/ 
) -2- C*7D-'J)l/-75 7) -4, 7-yth‘O - 5H — 7X7 [2, 3- 
c] £7>-3-#)l/**>&; 

5- ( (2-7-feh7'>-^>'7-f)l/75 7) -77)1/) - 2- (^-+-7U)l/ 
-757) -4, 7-ykh*P-5H-7X7 [2, 3-c] £7>-3-#)[/ 
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; 

2 - -5- ( (2-^+y-3-7x=;u-^Dhr^ 

-^7-M -4. 7 -'>'tKo- 5 H-fX/ [2, 3-c] My 

5 — ( (2-^>'7-r;i/7ay-7-tf l ;i'75y) - 2 - (** 1 * 

ij;i,-75/) -4, 7 -' 7 fc Ho- 5H-7X/ [2, 3-c] My>-3- 

2- (7T ; Ht l J;H-7Sy) -5- ( (4-^4 1 V-^>^y'f;H75y) - 
/ 3 \>U) -4, 7 -yt HP— 5 H- 7 xy [2, 3-c] My>-3 

>m ; 

5- ( (3 -77>- 2 --f )H-77 ij 0-OH75 y) —2- (3" 

+U-U;H-75y) -4, 7-yk Ho— 5 H—fxy [2, 3-c] £7>- 

3-t))lts>m . ; 

5 - ( (2-7-fe7;U7$y-7-fc7;H7$y) - 2 - (^-+-y-U 

^_ 75 y) - 4 , 7 -'7t HO- 5H-7xy [2, 3~c] tf7 >- 3 -* 

; 

2- (^4 1 1tU>'H-7S y) -5- ( ( 2 -7xXJHT.;H7 7X;H-71r7;H 
75 /) -y7)U) -4, 7 — /kHo-5H-fxy [2, 3-c] bf7>- 
3 -tUl/tf'sWt ; 

5- ( (2-^>if>X)H7 7x;H-7-fe7)H75y) -2- & 

+1t'j;H-7Sy) -4, 7 -ytHD- 5 H-fxy [2, 3-c] t°x>- 
3 ; 

5 - ( ( 2 - ( 1 H — r > H— ;H- 3 — OW - 2 -^V- 7 -fe 7 )H 75 y 

) -^ 7 ^) - 2 - C*=Ht'j;H-7$y) -4, 7 -ytKO- 5 H-fx; 
[ 2 , 3-c] t*^>- 3 ; 

5 - ( ( 3 - (lH-4*>H-;H-3-4')H) -2-^+V-7 > Dt!^XJH7 
5y) - 2- C**-tHJ;H-7^y) -4, 7 -yk Ho- 5H-7 

xy [2, 3-c] t!7>- 3 ; 

5- ( (3- ( 2 — x H □ — 7xX)H) -2-^"+V-7ofc!^-x;H75y) 
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-*7)i/) - 2 - (77D-'))i/-75 7) -4. 7-^tKa-5H-fi; [ 
2, 3 — c ] b7>-3-#)i/#>$f; 

5- ( (2 -74:7)1/757- 3 -7iX)l/-77U 04^7 = 7) -77)U 
) -2- (77+MJ)l/-75 7) -4, 7-^tFO-5H-fx; [2, 3- 
c] tf7>- 3 ; 

5- ( ( (l - 74:7)1/ - b □•) '7 >- 2 -tDltf—M -757) -77)1/ 
) -2- (77 7U)l/-757) -4, 7 -'7k HP- 5H-7X7 [2, 3- 
c] k7>- 3 -tUl'tfyffi. ; 

5- ( (2- (1, 3 -5***7- 1, 3-vtHP — fVOH— ;U-2- 
-f)U) -3- ( 1 H-7 5:77— )l/- 4 -7)1/) -7Pfc?:tX)l/75 7) -77 
;i/) -2- (77+MJ)l/-75 7) -4, 7-vt HO-5H-7X7 [2, 3 
— c] k7 >— 3 — ; 

5- ( (4- (3. 4-'^^y-7xXJW - 2 -*77-7*- 3 -X 
77)1/757) -77)1/) -2- (7714 •))!/- 7 5 7) -4, 7-7th*a- 
5 H— 7X7 [2, 3 — c ] tf7>-3 -4 j)1/^>& ; 

5- ( (3- 1 H— / 't>77 577—)l'~ 2 — 7 )U— 7Pk7x)l/7 5 7) - 
77)1/) -2- (*7l)-'J)l/-75 7) -4, 7 -7t HP- 5 H-fX7 [2 
, 3 — c ] ; 

5- ( (2- (1, 3-7*77-1. 3-7kHP-777 >H-)l/-2- 
7)1/) -77U)l/757) -77)1/) -2- (WJ^-7i/) -4, 7- 
vth*P-5H-7X7 [2, 3 — c ] Mv'y- 3 -#)l/*>& ; 

5- ( (2-74l7)l/75 7-7nk*X)l,75 7) -77)1/) -2- (*7 
+MJ)l/-757) -4, 7 -vb HP- 5H-7X7 [2, 3-c] k7>-3 
; 

5- ( (2 -7-tr7)l/75 7 -4-77)1/7)1/7 rX)l/-77'J)l/7 5 7) - 
77)1/) -2 - (*7l4'J)l/-75 7) -4, 7 — v k HP- 5 H-7X7 [2 
, 3 — c] k7 >— 3 — 7)l/*>j& ; 

5- ( (2- (1, 3 -'7777-1, 3-’/t HP -7 77 > H— )1/- 2 - 
7)1/) — 4 — 77)1/— ^>^77 )l/7 57) -77)1/) -2- (777U )l/~ 7 
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57) -4, 7 -yk HO- 5H-fX/ [2, 3-c] t!? >- 3 -#)7#> 

& ; 

5- ( ( 2 - 74r7)77 5 7-3-7 7)7-77 'J )77 5 7 ) -77)7) -2 
- (**1tU)7-757) -4, 7-7tHn-5H-fX7 [2, 3-c] H 
7>- 3 -#)7#>^ ; 

5- ( (2- (1, 3-7*77-1, 3-ybh*o-4y4>MI/-2- 
7)7) -3-7iX)7-:/otf*:x)775 7) -77)7) -2 - (***U)7- 
757) — 4 , 7-7hKP-5H-fX7 [2, 3-c] tf?>-3 -#)7* 
>& ; 

5- ( (3-757- 3-' f)7-7£'J 07)7757) -77)7) -2- (* 
*+HJ)7-757) -4, 7-xtFo-5H-5 1 xy [2, 3-c] t°7>- 
3-#)7*>& ; 

5- ( (2 -7 >^>-2 -7)7-74:7)775 7) -77)7) -2- (*7 
+MJ)7-757) -4, 7-ykh'P-5H-fx; [2, 3-c] fcf7>-3 
- 7 ) 7 #># ; 

5- ( ( (9, 1 0-v>:**'7-9, 1 0 ~'Jb F □ -7 > h y ±>- 2 
)7#X)7) -757) -77)7) -2- (**D-'J )7- 75 7) -4, 7 -7b 
KO-5H-7X7 [2, 3-c] t?7>- 3 -#)7*>^ ; 

5- ( (2- (7771^>-1 — r)7*7v) — 71:7)77 5 7) -77)7) 
-2- (*7D-U)7-75 7) -4, 7-7kHn-5H-fX7 [2, 3-c 
] b7>-3-*)7*>® ; 

2- (*7it'J)7-75 7) -5- ( ( (4-**'7-4H-^o7>-2- 
4 j) 7#X)7) -757) -77)7) -4, 7 -yt H D - 5 H — 7X7 [2. 3 
-c] b7>-3-*)7*>& ; 

2- (*77U)7-75 7) -5- ( ( (3 -**'7-7 >^>~ 1 -7)77* 
X)7) -757) -77)7) -4, 7 - yt Ho- 5 H-7X7 [2. 3-c] 
t!7>-3-*)7*>& ; 

5- ( (2- (1, 3-v>**'7-l, 3-'Jh Fp- 777>K-)7-2- 
7)7) — T’D fcf*X)77 5 7) -77)7) -2- (**-*') )7-75 7) -4, 
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7 -J?fc Fo- 5H-fx; [2, 3 — c ] fc!7>- 3 ; 

7- (i, 3->wy-i, 3-vtFn-<y<>H-;i/-2-<;Mf 
;|z) -2- (WJJ1/-75 7) -4, 7-'7kh'D-5H-fxy [2, 3 
— c] My's — 3 — ; 

7- (7 -t? )17 M -2- C*4r1t'j;i/-7Sy) -4, 7-v 
tKP-5H-^X7 [2, 3 — c ] £7 >- 3 -#;!/*>& ; 

2 - (^-++)-u^-75y) -5- ( ( (3 -sMrv-'f i 

-M 7^y) *7^) -4, 7-ykKo-5H-fxy [2, 3 — c ] 
>-3-#;i4?>& ; 

5- (2, 4-v^-+V-77'/'J V>— 3 — UV^iV) -2- Ct+lf-'J 
;i/-75y) -4, 7 -ykHo- 5H-7xy [2, 3-c] K9>-3-* 
)U 

5- (5, 6-iy^PO-l, 3-v**y- 1, 3-yt Kp — f V-f > F 
-;P-2— -2- (^-+-y-U;i/-7Sy) -4, 7-yk Kp- 5 
H-fxy [2, 3-c] tr7>-3-*;i/^>^ ; 

5 — ( 1 , 3-v^r+y-l, 3, 4, 5, 6, 7— 'vfrtffc FP-'fVO 
H-;i/-2—r^y7;i') - 2 - (WJJi/-7$y) -4, 7 -yt kp- 
5H-7xy [2, 3-c] tf7>- 3-#;M*>$E ; 

2- (**1tlJ;U-7Sy) - 5 - (1, 1, 3-h'J^+y-l. 3-yt 
HD-1H-W [d] 4* y77'/-;U-2-4';i/y7^) - 4 , 7-ytF 
P-5H-7xy [2, 3-c] £7 >- 3 -#;!/#>& ; 

5- [ (4-y h+'>-^>-t?>^XjP7$7) - 2 - 

1tU^-75y) -4, 7—ytHo-5H-fiy [2, 3-c] kf 7 >— 3 

; 

N- (6-tHP + y-3-t^P4yyf^-4, 5, 6, 7-fh?kH 

D [b] 7t7x>-2-4^) ; 

2- (**■»*■ UJP- 75 y) -6- (2’ -Xtfo [l* , 3’ ] yt+V7 
» -6, 7-ykHo-4H-4>'/ [b] ft7x>-3-*;^>lE ; 

5 - (2-y7^-4-^-+y-4H-+y-'/ , j>-3-4'^y^;u) - 2 - 
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(ttV'JA z-75/) -4, 7-ytHD-5H-fx; [2, 3-c] k7 

>- 3 ; 

5-(5 — £□□— 1, 3-^t+y-6-^7 7t-'f^-l, 3-ytF 
D-f/OF-Jh 2— -2- (^-+U-»j;W-75/) -4, 7 
-ykh*P-5H-fx; [2, 3-c] t7 >- 3 -tl)W>Wi ; 

5- (5, 7 ->***'7-5, 7-^tHo-kPP [3, 4 — b] tf U 

-2- ;i/-7S7) -4, 7-v f tKo-5H- 

fx; [2, 3-c] tf7>-3-*;P^>^ ; 

5- (1, 3-5?^+y-l. 3-5>k HP-tfOP [3, 4 — c ] t!U'y> 
-2--<;i/^7^) -2- (^-+itu;i/-75y) -4, 7-vkb*P-5H- 
7xy [ 2 . 3-c] tr? >- 3 ; 

5- (5, 7 - 9 J**V-5, 7-ytHP-tfoa [3, 4-b] kf7v 5 > 
-2- &*V'))\s-7S./) -4, 7-vtHo-5H- 
7X7 [ 2 , 3-c] k7 >- 3 ; 

5- (5-xha-i, 3-iWrV-i, 3-ytHo- ry-r 
2— OM^W -2- (^itu;u-75y) -4, 7-yth‘O- 5H— 7 
x; C2, 3-c] k7>-3-#;i/tf>& ; 

5- (i, 3-v^+y-3, 4-vtb'D- iH--ry+y , J>-2-y';u 
*=j-m - 2 - (^-^itu;p-75y) -4, 7 -vt Ho- 5H-fxy [2 
. 3-c] (f7>-3-#;i/tf>& ; 

5- (4, 6-v J ^-+y-4, 6--ytHP-7xy [2, 3-c] tfp-;i/ 
-5—1 UV^M -2- (^+-tJ-U;i/-7S/) -4, 7 -:7k HP- 5 H- 
7xy [2, 3-c] k7>-3-*M>lt; 

5- (4, 6 — my-4H, 6H-7X7 [3, 4-c] kP-yb-5- 
'Ov*?m - 2 - (^-+-y-y;b-7sy) - 4 , 7-yt kp-sh— 7xy 
[2 , 3-c] tf?>-3-;frJb*>& ; 

5- (4, 6-v^+y-2, 6 — vkbP — 4H — bfPP [3, 4-c] k” 

-2- (^-+tMJJl/-75y) -4, 7-ytKo 
-5H-fxy [2, 3-c] k7>-3-*J^>^; 
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5- (4, 6-^**7-4, 6 -^fcKP-tiniD [3, 4-d] 77'/- 
)l- 5 — i)V^7)V) - 2- (:*'4r'9' l J7l'-75 /) -4, 7-ytFo-5H 

- fx/ [ 2 , 3 — c] \dy >— 3 — 277U4'>§£ ; 

5 - (2 -7-fc37U75 7 - 4, 6 -$>:*+'/- 4. 6 -vtHo-HoP [ 
3, 4-d] ^7'/-^-5— -2- Ct+tfUJl '-7S.S) -4 
7 pp - 5 H-fxy [2, 3-c] tf 7 >- 3 ; 

5 — (5-tFD+y- 1. 3-v**y-l, 3-yt Ho — f Vd' > H — 
)l- 2 —'i )V*7-)V) -2- (^+1tU^-75 7) -4, 7-’>'tFD-5H 
-fx; [2, 3-cl t£7>- 3 -#;!/#>$? ; 

5 - ( 5 -/F+y-l, 3-v*+V-l. 3 -ytFD- 4 y 4 >F-;i' 

- 2 -2- (^+u-u;p-7sy) -4, 7-ykFO-5H- 
7xy [2, 3-c] tf5>-3-*;M?>K; 

5- ( 4 -kFo+y-l, 3-v**y- 1, 3-ybFn-4V-f>F- 
il-z-'i )V^7)V) - 2- 0**1tu;i/-7$y) -4. 7 -vkFo- 5 H 
-fi; [2, 3-c] tf7>- 3 ; 

5 — (4-^F+y-l, 3-^+y-l, 3-^kFo-4y4>F-JP 

- 2 —4 )V*7-)V) -2- 0fr+U'lUl'-7^y) -4, 7-ytFo-5H- 
fiy [2, 3-c] tf7>- 3 -#;i/#>g£ ; 

5 — (4-xhn-l, 3-'^+y-l. 3-ykFn-4V4>F-;F- 
2 —'i -2- Ot+lt'J JU-7S./) -4, 7-ykFo-5H-f 
xy [2, 3-c] t 7 >- ; 

5 - (4-74l7)V- 2 , 6 - ^t+y - k^7'/>- 1 -4 W -2 

- (^•y-u;i'-7sy) -4, 7-ytFo-5H-fxy [ 2 , 3-c] t: 
7>- 3-;frJl4?>®! ; 

5 - ( 2 , 6-^+y-4-h | jyji/^-oy^>7,;i/^— 

i-'OM-JSJM -2- (t+it'JJF-75y) -4, 7->'tFD-5H-f 
xy [2, 3-c] K7>- 3-/UU#>& ; 

5 - (4-y^>7JM7x;i/-2, 6 -v^+y-tf^7v>- l — uv*7 

)V) -2- Oi*WJ A—75y) -4, 7-ytFo-5H-fxy [2, 3 
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-c] b!7>-3 -rtO#>tt ; 

5- (S-^O^JOAt-fO- 1, 3-7777-1, 3-yt Ha — TV 
Oh 0-2 — fO/70) -2- (77U"UO-7^y) -4, 7-vkK 
□ -5H-fX7 [2. 3 — c ] tT7>-3 ; 

5— (5 — x70#0/7&4’0 — 1 , 3-7777-1, 3-ytFo-^fV 
ok— 0 - 2 - 70 * 70 ) - 2 - (777 >J 0 - 7 ^ y) -4, 7-^tF 
P-5H-7xy [2, 3 — c ] tf7>- 3 -#07>& ; 

5- (5-ype0#0A*770- 1. 3-7777-1. 3-ykKaO 
yOHh2-^JW?JW -2- (t+f'J;P-75/) -4, 7-yk 
KP-5H-7X7 [2, 3 — c ] fcf7>- 3 -#0#>& ; 

2 - (77lt'JO-7$y) -5- (1-7777-1, 3-ytFP-4y 
7 >K— 0-2 -<0*70) -4, 7-ytFa-5H-fx; [2, 3-c 
] bry>-3-#07>® ; 

5- (4-7*70#0A7<0-2, 6-mV-k47y>-l-^^ 
*70) -2- (77+MJO-7$y) -4, 7-ytFD-5H-fx; [2 
, 3-c] tf7 7-3-;*70*y&; 

5- (4-y^ 1 ;K*;KA' : t4']K-2, 6 -777y-fc^777- 1 — fO* 
70) -2- (77-*)- 'JO-7 5/) -4, 7-vt KO-5H-7X/ [2, 
3-c] £7>-3-#0#>&; 

5- (2. 6-'yt+y-t!^7y>-l — (0*70) -2- (77-7'JO 
-7$y) -4, 7 - yk KP- 5H-7X/ [2, 3-c] t7>-3-#0 
*>S£; 

5- (4-#0A7<0*70- 2, 6 - yt+V- t^77>- 1 -707 
70) -2- (777'JO -7S.S) -4, 7 -5? t HP- 5 H-7X* [2, 
3-c] t“7>— 3 -#07>^ ; 

5- (4-^0777*70-2, 6 -777y- £0777- 1 -70/7 
O) -2- (7771)0-7^7) -4, 7 -7k KP— 5 H-7X/ [2, 3 
-c] k77-3-#077g? ; 

5- (3, 5-7777-2, 3-ykKP-5H-^>'/ [f] [1. 4] 
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4 -'01^7)1') -2- (j-jr+t-‘JJl'-7$ y) -4, 7 - v k 
Ha-5H-fi/ [2, 3 — c ] tf? >- 3 ; 

5- ( 2 — 7'\l^~)V 7 5. y — 5, 7-v^-+V-5, 7-yhh'D-k'PO [ 
3, 4 — d] k'J5v>-6-<;Hy^) -2- Ot+lJ-'J JH-7*y) -4 
, 7-->*kHP- 5H-fX7 [2, 3 — c ] k7>- ; 

5- (4- (4 -7-t7;P7$ -2, 6 -v^+y 

-tr^ 7 v >- 1 -2- tf*y-ijji'-7^y) -a, 7 -vk 

KD-5H-7X/ [2, 3 — c] ; 

5 - ( 4 - (y - 2 , 6 -v^+V-k^'J 

- 2 - (WJ^-757) -4. 7-vk Ho- 5 
H-7xy [2, 3 — c ] ¥7>- 3-t})]/7$>&. 

£tz\z*<D%m¥$nz$ft®vo z>m. 

[ff3£ll9 1] ypf^f >fpy>^77y— tf (Protein Tyrosine P 
hosphatases) <ZH ykk'^-S/cte'Evi k-y-kkTf^ffl-TS. nufSSJfc 
«<7)Vi-rn^ 1 

CIS^ji 9 2 ] i ~ 9 o tfnvfn^ i «(cie®<7)fb^^. 

k < «y-t Sfciiffiicco 

i os tz\t^n^±.(Dnn^\zm^ y 
:Z¥F®t?Z. IlHtffmft, WWIBIWF, 4>yj 

m&m 9 3 ] warn i ~ 9 o m>r i mztmoitsw. &tz\m 

i o k a &&&ZLfz\t%i'fim t 

-m aa^Mtt&“&tr^ 6 S£«flB»s, isiciiis 
£#mtU *J&£Str7 WH*-£JiL #&ft& SRtf$££f£^tritJt£W 

ottfflfcwtt-**#', sfctt^nfcjss-r*, bts^y<D% 
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[fS#J£9 4] ij£P}84¥fe£fcte2M£P&4¥&tf>$iJ§!£>, ^19 1 

% 9 2 9 3 cett®EU8fllBJ&*>. 

[f»3<Ji95] K<fc^«l3&<. lB^fcO&O. 0 5-1 0 0 0^ ffSb 

<l£$)0. 1 ~ 5 0 -ZLTffilZ 5 0 ~ 2 0 OmgCO^fflCOfflS"CS-^- 

$*V5, ft^9 1,92 £fc«9 3 fc£tt0>l£XiBJft4tl. 

9 6 1 fhmfft&nfzsbo, mmm 1 ~ 9 o ov*-f na* 1 ®k:c« 

<D{k£% 3, 

L5-5&, 

ci»3j<3S 97] i sjstgy??, n sts»t< 4 >zv 

na* 1 jukis*©^^ sfcttisa^Wfcifg u < «&*<>= 

[s^*9 8] ea^MSE*^tr^MS««*s» 

®L tfj&**tr7WI^-£*. s5cS 

swrr*^ sfcttc.nfci6«-r*. *;u ; E>*fcttu--r h*K >©£j*©«t 

£fcte±#£#5i£J§, 7)V'Ji\4 v— * 

IS^JS1~9 OOWf 

1 j^fcie^coik-a-tj, -5 -sicfc t < iti&Mto^ev) 

JI^II&tt©££‘ttU £jfctett^©5f£&14Si. 

ISM^S 9 9 ] LTW, 3ft$Jg 1 ~ 9 0 ©V'f *!#> 1 *&\ZKfo<Dit 
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[if jRJK 1 o 0 ] Z>tztb ©. 1 ~ 9 0 1 

iztmmt&tyw®.®. 

mjm ion i i ib&b#!. -f >x u >sta 

l»caLfcK»©BJfiOfc«>0» aS^JS 1~90© 
1 JgfcE*©fl:£«, SfcttlSfflWfcfFSPU? SBfc U < lilSiW 
£fcttffiS©ft*3 fe £ i l4#$>l'< B5-feS®-a#j£ 

*&, irai&e. >& 

^ww-raa^ s&B^nc^&gFT*, t'A< >©^o® 

^^awftseoi&BSfctt^tefcBLfcisBoiiJfiofc®©* f»*« i~9o® 
vvfn^ 1 *K:E*©fc£«K lifcttBB¥ttfcflF$U'5 £**> L < tt££i:© 

£ tz <n L < 
#tr3fc¥»ttfl«z>g6#K ifcttfffiosSESttaoffiffl. 

ffi$m io3] i mmmm. i bhmbpmf. < >* u yma 

~ 9 0 rnvffttf* 1 JSfcE®©ffr&B£19'-£TS £ t 
[f*$ig 10 4] eeft!SE*^trftSE«®H», 

£&, #&«£. J& 

*wfrr*^. *fcB^nKis»-rs. *;i^>££w:im' h#-r >©■&&©« 
T£fc«±#£i¥ma> 

cttS&Sl:? $ttlft#KW3&*©Sf3JcJS 1 

~ 9 o ©urna* i «&:£« <D\\^m &&-&r z z. t &&wt. t -r **&. 

[it^js 105] #i;i mmsufi. i mnmm. rat&w$. -< >x u > 

ISm<0®!i£*£T&o 

T, aS5fcigl~9 
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zmmv&imMiz.? $ z. t 

[s^io6] i0i©w 

#m®u «m£#tf7iwi/*-&iL *&*& 

MJ£Hgirr&;$\ ^fcteClftlCJtyg-fS. -font's h*-f >©afiE 

su &£zf&&&<DM£tc\t^mz&^T&mznz>, mMow&jj&T'b-o 

T> IS^CJS 1 ~ 9 0 1 -5 -5> 

*<Dmzx u? zmm<D&5-mM tc-r * c: t tt z$m. 

[fflfcfcJSl 0 7] 

[fg^is 10 8] iS 1 
a) 

Mb 6] 




3 (I) ©75/e&{b£^£it (ID ©HMIMbtt (bbT, A, R P R 2 > R 
Jv R 4 . R 16 i5<fctfR l7 «, ±Mt.mk-?&Z>) tEES***', £fctt 
b) 




Mb 7] 
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R 1S C00H + R,jNHj + R^CHO + R^NC 
<‘> (H) (111) (IV) 

ijji (i) * an (no HV'>7= 

H (IV) [iLCIT. R 12 , R 13 > R 14 v £cfctfR 15 te. C 

i — CgTJU^JU, TV — )k 7V-Jl'C l ~C 6 7Jl '*)V (TJU^frte&ZfTV- 
Jl/gfcL ±E£H*C, Jg£K«fcOWfc£ttT^*) J;0&S»A'6Sft*tcaiR 
; ££ttR 12 > R 13 . R 14 , i3=tlKR, 5 tt, 

[fc8] 



,V 



R„v 

■tfV 




R, 



(j£<K Y its R 12 > R i3 , R 14 , 43<fctfR 15 ©*S&££3*U -E-ITA, R, 

, R 2 *=t^R 4 tt. ±.$Z£m%-C&Z>) 7$'e»Sfe*CjSft$tt5] ££££•&■&*' 

» £&tt 
c) 

±*©4J«»*>^ (Ugi) Cfrifcb) ) Z'noZ 
£&&®£TZ. ±SB^fe 

[»#Jgl 0 9] SH 2 /^littfpTy rifll¥ 

5#^© »J > b\ 1^-^- 1 bTf^fflTS 

. tt*« 1 ~ 9 0 fc:E*©fc£4lJ. 
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[0 0 0 1 ] 

m 

*3891tt» 

lit 91 




[0 0 0 2 ] 

PTPIB, C D 4 5 , SHP-1. SHP-2, PTP 
2, LARRZfHe PTPUiit^’DtcZfnT'f 7 ?■—& (PT 

. tli oj^O A, R,. R t . Rj, R 4 , R 16 RtfR 17 KOVvm, &TT3&fc 
[0 0 0 3] 

PTPasesH, ft#, figg. mmRzfiftit\zm*?z&m&}ti.mm^'?±') >? 
>c * - XA Offlflilrt $#&### ^T£Rfc«# fe®T*5uti< 

v fgJL$nT£fc (Flint et al.. The EMBO J. 12:1937-46(1993) ; Fischer et 
al. Science 253:401-6(1990) , f Dy>*77 

snfc«§»ttR«fc, ( 

Wiener, et al., J. Natl, cancer Inst. 86:372-8 (1994) ; Hunter and Cooper 
, Ann. Rev. Biochem. 54:897-930(1985)) « 

[0 0 0 4] 
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Cine>0PTPase ©it^, m 1 2 SEft 

zmommzfemxz-Mtte vo z>z.t ^irtsiESii^if * ttx.T^&, 

[0 0 0 5] 

%wmik 

vynzm.mymm.. mfcmfc<»is^&tmv£<»?£\\zy'fx)i* 

■5 (Fischer et al.. Science 253:401-60991) : Flint et al., The EMBO J. 1 
2:1937-46 0993)) „ ^X7 7 X — ¥\Z\Z, '>U < t & 2 TXDiMtiX 77^# 
&-fZ> :?&£>?> (1) irU>Xtehb*^>¥#<Z>±l~'J>®S (^ft) 
tSXy/WM (Xte'lX^F) fcJW'J ^t-TSfeco (Ser/Thr ^7r^- if 
(2) TS/^P'>>^6'J>^S OWB) 

(D (XnTXy?nyyftX7T?—¥XimPase tmXtlZ) X3bZ> 0 
[0 0 0 6 ] 

PTPase «, a) |0)l&ftXte#®iMffiMPTPase Rtf b) XX 

WJtMiiSSlPTPase t^7 2 7><DXJl'-XlZftmTZ X £tfX£Z&M<D 1 %ffi 

mx&Zo 

ifflflSF^PTPase : X“CDPTPase te> 2 2 0-2 4 0® 

(D7 s y nfcM!®*x 7 7 x-tr h * -f >£^rr 

5. PTPase MrtPTPase 

(Mauro, L. J. Rtf Dixon, 

J.E. TIBS 19:151-1550994)) „ 

[0 0 0 7] 

ffiMR^m^lt^^tfcCofc^OiMlIgrtPTPaseli. Afflvmm'ZftM 
$n/cPTPlBTS>o7t (Tonks et al., J.Biol. Chem. 263:6722-6730 0988)) „ 
f§&<* PTP1B# { X n~-—yXcStlfc (Charbonneau et al., Proc. Natl. Acad. 
Sci. USA 86:5252-52560989) ;Chemoff et al., Proc. Natl. Acad. Sci. USA 
87:2735-27890989)) . ijfflliartPTPaseC^<7)(&<Z)0>J<*: ITtt. 'A<7> *>?)&$>% 
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[0 0 0 8 ] 

(1) Tifflfl&PTPase (Cool el al. Proc. Natl. Acad. Sci. USA86 : 5257-5261 
(1989) ) , (2) ^^hOflKPTPase (Guan et al., Proc Natl. Acad. Sci. US 

A87: 1501-15020990) ) > (3) tfSTEP (tombroso et al 

., Proc. Natl. Acad. Sci. USA 88:7242-7246(1991) ) , 

[0 0 0 9] 

(4) PTPaseSr^ttSXX'J >— > : PTPMEG1 (Guet al., Proc. Nat 

1. Acad. Sci. USA 88:5867-57871 (1991) ) , PTPH1 (Yang and Tonks, Proc. N 
atl. Acad. Sci. USA88: 5949-5953 (1991) ) , PTPDl]S't*PTPD2 (Moller et al., 
Proc. Natl. Acad. Sci. USA 91:7477-7481(1994) ) , FAP-l/BAS (Sato et al 
., Sc ience268 : 41 1-415 (1995) ; Banvi lie e t al., J. Biol. Chem. 269:22320- 
22327(1994) ; Maekawa et al., FEBS Let ters337: 200-206 (1994) ) , RtfPTPa 
se£-g-tfSH2 K*-f > ; PTP 1 C/SH-PTP 1 /SHP- 1 (Plutzky et al., Proc. Natl. Ac 
ad. Sci. USA89: 1123-1 127(1992) ; Shen et al.. Nature Lond 352:736-739(19 
91) ) R(/PTPlD/Syp/SH-PTP2/SHP-2 (Vogel et al.. Science 259:1611-1614(1 
993) ; Feng et al.. Sc ience259 : 1607-161 1 (1993) ; Bastein et al., Biochem 
. Biophys. Res. Comm. 196:124-133(1993) ) . 

[0 0 10 ] 

>3kX7 7 9—\t (L W— PTPaseMJ. 

±^<Dj®BartPTPaset^-r'5K^JI^-‘t±$:a<tA/<H^$^Vs„ LfrLtatfZ. - 

PTPase*ttWfc*L*0»* : (i) 

^tl«PTPasefi§'l4gBfi[ ; E^— 7 : Cys-Xxx-Xxx-Xxx-Xxx-Xxx- Arg£ 
(Cirri et al., Eur. J. Biochem. 214:647-657(1993) ) ; (ii) Z.(DC 
ysgsgtt. 

fcfZ) (Cirri et al., miffi. Chlarugi et al., FEBS Lett. 310:9-12(1992) 

) ; (iii) PTPIBRtf Yersinia PTP<hH< 

(Su et al., Nature 370:575-578(1994) ) o 

[0 0 11 ] 

l/"fe775 , 4* T^WPTPaselS a) 4’ 7, b) 
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m>m j t'?*>\'RlS c) 9-f ;/©PTPase 

©fft£±©' J >©«JfiRtXU-'f Xtt, jG'&D«tt«T* 

-So untHtffJIBttfc. UHr^^^^©PTPaseOimtert«Mi<B«tt» S^fc-t 
LTMfirtPTPaseC^UTS^ffiKtt^fcO. 9 4'?<T > PTPase 

tt» 2t?©IBMfcMttUfcftM*PTPascK^< >&W-TS. 

[0 0 12 ] 

W1tf^S*«l©l/'fe^^-r^PTPasctto PTP/BKJfTSffiEttfciScJbvt 
£©*7*©#*t::JBTSfc©£l/rSI8$ttifc (1) CD45/LCA (Ralph, S.J., 
EMBO J. 6:1251-1257(1987) ) , Rif (2) LAR (Streuli et al. t J. Exp. Med 
.168:1523-1530(1988) ) ~C$>-ofz„ (Charbonneau et al . , Proc. Natl. Acad. 
Sci. USA86 : 5252— 5256 (1989) ) . CD4 5(1 «#«©#* >/t*K©*tt 

ittn&o. >rt2n<D l-DT-br). we. 

jftjfc*©IBB±T©*.»^SnsJ:'5K:JBt>ns (Trowbridge Rtf Thomas An 
n. Rev. immunoL. 12:85—116(1994) ) » 

[0 0 13 ] 

FTPase*«iW©#tofcJl£ LT©<M5RtfLAR©raj£fctt, V't'fZZ'f ^©PTP 
aseSOl'— ^©bK □— - yyiflt 

TUfc. 36'<LT5^>©H&SPTPase-r&fc^ (3) PTPa, (4) PTP/3, (5 
) PTP 5 , ( 6 ) PTP £ , Rif (7) PTPC, 1 0©W^©*T|W|££n£: 

(Krueger et al., EMBO J. 9:3241-3252(1990) ) . 

[0 0 14 ] 

*©te©Mz:7^<7©PTPase©fll£LTtt» (8) PTPC (Krueger Rif S 
aito, Proc. Natl. Acad. Sci. USA89:7417-7421 (1992) ) 

>£#frPTPr (Bamea et aL.Mol. Cell. Biol. 13: 
1497-1506(1995) ) (9) PTP/x (Gebbink et al., FEBS Let te rs 290 : 1 23- 1 

30(1991) ) , ( 1 0) PTP k (jianget al.. Mol. Cell. Biol. 13:2942-2951 (199 

3) ) ^-g-^flSo 
[0 0 15 ] 

«j6±©SRK*^b'To L-tr^^'f ;*DPTPase*&©J:3fcMfiCfl«r 
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£ Z. <Ji7)*Tcr<5 (Fischer et a 1 . . Science 253:401-406(1991)) : (I) CD45 
; (II) LAR.PTPd, (1 1) PTPo ; (III) PTPb, (12) SAP-1 (Matozaki et 
al., J. Biol. Chem. 269.2075-2081 (1994)) , ( 1 3) PTP-U2/GLEPP1 (Seimi 

ya et al.. Oncogene 10:1731-1738(1995) ; Thomas et al., J. Biol. Chem. 2 
69:19953-19962(1994) ) Rtf (14) DEP-1 ; (IV) PTAa, #PTPe. lVMZffi<± 
T©MrX*:M:/©PTPasete, 2 0©PTPase 
[0 0 16 ] 

#rU>PTPase«, t J 0 OUUitXcto^ 

ypfi' >=f-u y y^-i — ifx— n— 7 r5U — ©"F-iffl £ ftfcIM 

(Hanks and Hunter, FASEB J. 9:576-5 

96(1995) ) . 

[0 0 17 ] 

PTPaseti, yorOfayV+t - M (PTK) 

ftnX, PTPase© 1 ^©MfcMMfctt. PTK©gH4*#lfP^£ 

PTPases©«MBfc'3b»T0J:Dtt*l 
&-T *— SW^RtoftW*. — »©PTPase^lKfalBlfiv'^ , J >X©IE<D!& 
LTftMB'f d <h £> HOi'OlUWwl/Tlr^. 

[0 0 18 ] 

— SH2 >^^Wt'-5PTP 1D1S. *f >'>aU >$iJj!&5iRas 

(Noguchi et al.. Mol. Cell. Biol. 14:6674-668 
2 ( 1994 ) ) (Xiao et ai., j. 

Biol. Chem. 269:21244-21248(1994) ) (DKO&frWg.tVTitm'? &*)&£!§■. 
*>*U — #» ffil^^tPTPlCliv 

-54: oil® toft £> (Bignon and Siminovitch, Clin. Immunol. Immunopathol. 7 
3:168-179(1994) ) . 

[0 0 19 ] 

^©IlliJtlfitbTWPTPase©*)? 1 ^©Wi. ^uyy^rX— fe*©Src&#c 

c»«-snfcwjttc«fc-3Tai«s ftfc. ^ 

©£IEffl*tt)&** CD45 t)<, ft-t&Ctt Fyn Rtf Lck© C □ 5/>©ttU > 
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Chan et al., Annu. Rev. Immunol. 12:555-592(1994) ) „ 

[0 0 2 0 ] 

(dual specificity) ^Df'f>fnj'>*X77^-K CdsPT 
Pase) tt, ')>%&-■£') U >^n '>>^6 fe U > 

^SrJn7K^Tlf‘5PTPase^^rtT 1 ^ODD-y^ 5XS:#|j*rs. dsPTPli 
x PTPaseCO+Pi' XE^jTr&^btjHis — Cys — Xxx — Xxx — Gly — Xxx — Xxx — A 
rg. £^rt3. 4>&<<ht>3 0<DdsPTPase^. t* 

(erks) /•?-* v (mapk) zm>m kt* 

ettfl:TS££tf£ffi£nT€?& : 

[0 0 2 1 ] 

T*)&^MAPK*7, 7 r (CL100, 3CH134) (Charles et al., Proc. Natl 

. Acad. Sci. USA 90:5292-5296(1993)) ; PAC-1 (Ward et al., Nature 367:65 
1-654(1994)) ; rVH6 (Mourey et al., J. Biol. Chem. 271:3795-3802(1996)) 

. dsPTPaseOK^tt, £&■&*«». mfcf&fkX M/7X«l»y3 *j 

Iffg (Ishibashi et al., J. Biol. Chem. 269:29897-29902(1994) ; Keys 

e and Ems lie. Nature 359:644-647(1992) ) . 

[0 0 2 2 ] 

dc25 (Millar Russell, Cell 68:407-410(1992) ) ; KAP (Hannon et al., 
Proc. Natl. Acad. Sci. USA 91:1731-1735(1994) ) . 2S 

7 7 if, cdc25fcctScdc2©l8i'J>iffk^ iSrtTOfMS 
(DtcWZ'&tgkiz&tlQ (Walton and Dixon, Annu. Rev. Biochem. 62:101-120(1 
993) K:J:D?f#£nw*) . 

[0 0 2 3] 

PTPasett. =m htO'SH 

£<sn*9®!sti, tot, ^<D*m<Dm>m<mm\z’D^Tit3tftiz%it>nT 
^tefr-ofz, M&m. im 

PTPasefeXCtlbO^lclg 
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itlfCo Z(Dlfetf-D£\Zmi£* ^#<(DPTPasesHO^T* 
T Tt^ -2> C ttfiLM. £ tlXtfto 

[0 0 2 4] 

-t©«jfi3ft**iS*WSnfc*X7r^-H fcfT&SPTPlB (Barford et al.. Sci 
ence 263:1397-1404(1994)) WU -f U (Flint 

et al.. The EMBO J. 12:1937-46(1993)) fcn4LT^-5Hi*«^SnT*T4s 
0, Iifil:&oT, d©»*©iftWI6S*<Pl85c-ert nH^yusK^PUMBiin 

d (Wiener, et al., J. Natl, can 
cer Inst. 86:372-8(1994) ; Weiner et al., Am. J. Obstet. Gynecol. 170:117 
7-883(1994) ) . -f 'J S6+t 

[0 0 2 5] 

PTPlBWji^Jfg^|p^^aiSHi5lt?>pl85C-erb B2tf) 

Rtf jiff 13*5 It 3PTP 1 *9! fto TPTP lBOffi^ 

4&HHU JBlC*i»t*PTP -gBOX-XTW: 

. «sao»»oa©3tie>of&««iM*«« , rs36''bLn3Q:vi. 

[0 0 2 6 ] 

SEWS* T* 

5. d ft 6 © O % <D 2 Ota t> *> SHP- 1 ft tf Syp/PTP 1 D/SHPTP2/PTP2C/SHP-2te. 
l3M-5-LT£tc (Li et al.. Mole. Cell. Biol. 14:509-17(1994) ) . MJW 

jEHtumv&^u-t v'syyub 

wttJBfcH4-r-6ct30»6, ctif.0^77^-- vwgyantfmmzfemw} 
%}t>£*-?T&?>vt^oUmtiLTZnT^Z>o ti£oT. ^S^itfcCPTPaseK 

±*£©££©te*xwwsfc*5^Tia 

ffl £ ft £. 

[0 0 2 7] 

PTPase : ± >^3. »J > U±7± y £± »J 
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ffitt. JM£RRft&8<. >^a'J b— 

^-»/ h©«ifirt®»©+©i8R©^p^>8£©£tfS& (ea> u>*fc£ 

[0 0 2 8 ] 

3 0©«Kifi[«^tSnfc^P'»J8* (^□'>>-1150H^'f » «£T. 

< >i>0L'J>b'-ky^SM- 1 (IRS-1) £^*it^0f&0*SH0^P'>> 

u >#(bic«t o s 6 kt«h*i t > if-t) i/ sesi-t 

>*:)-— t? (IRTK) O^TSS't4S:t#?>^< U (Wi 

lden et al., J. Biol. Chem. 267:16660-16668(1992) ; Myers Rtf White. Dia 
betes 42:643-650(1993) ; Lee Rtf Pilch. Am. J. Physiol. 266 : C319-C334 (1 
994) ; White et al.. J. Biol. Chem. 263:2969-2980(1988) . 

[0 0 2 9] 

MJtfl/y h©ttp©fc»©#25tt'<-*«, ^OS>>-1150T"^ 
u >g?(b^siT g suites: t> fc*jfi© iRTK© xmf&mm&m 

#fW0f^ci:oT»$nT^-5 (Hubbard et al.. Nature 372:746-754(1994 

) ) . 

[0 0 3 0] 

lKOjft'©|IHfett9IS2G*fc, g£U>gHfc£tlfcIRW. in vitro XtDJlftD 

(Goldstein. Receptor 3:1- 
15(1993) ; Mooney and Anderson, J. Biol. Chem. 264: 6850-6857(1989) •fTPl 
#£nTb>£) , ZZT-3 U >®rt^P'>>-1150 K*-f >«> v-RtfX/ 
U>&«*®Ktt^fc)®£lcyPx-Y>3 1 P'>>*7.77:5'-- b* (PTPase) left 
-T&g&Jigte©; (King et al., Biochem. J. 275;413-4J8(!99 
1) ) . 

[0 0 3 1] 

SEoT, :©?□-»- Hj7l/-y h^I RTKSte0$T$U'f 'yftlTi 
(Khan et al., J. Biol. Chem. 264:12931-12940(1989) 
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; Faure et al., J. Biol. Cham. 267:1 1215-11221 (1992) ; Rothenberg et a 1- , 
J. Biol. Chem. 266:8302-8311 (1991)) . -i >i/3. 'J yy#j-') 
■3“-5>PTPase<Z)5g&;fr y 7 1 ) vv (Meyerovitch et al.. 

Biochemistry 31:10338-10344(1992) ) Rtf? u^yffifiLfficDy y h^6©IFF 
H5F*J (Boylan et al., J. Clin. Invest. 90:174-179(1992) ) (OPTPasefi§t4$: 
i *>\zw6frizzti 

[0 0 3 2] 

IR™inlcM^-r?>PTPase<7)[l-"tt{30^T«, 

&K, LfrLfctfib. -f>vj-U>P-fe7°^{c:fpl^oTCDS't4<S: : &^PTPaseO# 
&>±lzmLfz£5\zmiiL»im-?$>Z>o 2*>\Z. £«i::*fl/3&^PTPaseffl. 
myjMnmyri-isymmzmmLfctz. ut/viz^t^yy=L u 

jHflSUfflflS (Fantus et al.. Biochemistry 28:8864-8871(1989) ; Eriksson et al 
., Diabetologia 39:235-242(1995)) TkT$ik$r%F) (Leighton et al., Biochem. 

J. 276:289-292(1991) ) 0Q4 , Tt#<Stl3o 
[0 0 3 3] 

in vivo 
(Posner et al. 

iftiti) , Z.tLt><Dit'£yj(D?-t>(D2-Dtf. EGFl/-ty7COfe©(^J±^'f >5 >olU 
> i/ty^ cm u o $ c t nrzo 

[0 0 3 4] 

PTPase^Wr5^#WlC^$nfcSH2^^-r>. PTP1D (Vo 
gei et ai., 1993 , gitb) ms-i ymtf %>*><»<». JL 

^(t±I ( 

Kuhne et al., J. Biol. Chem. 268:11479-11481(1993) ; (Kuhne et al., J. B 
iol. Chem. 269:15833-15837(1994) ) . 

[0 0 3 5] 

IRTKiHfP£ffi7PTPase^\ JglMg (Faure et al., J. Biol. C 
hem. 267:1 1215-1 1221 (1992)) RZfV'JziyMkft? (Haenng et al., Biochemi 
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stry 23:3298-3306(1984) ; Sale. Adv. Prot. Phosphatases 6:159-186(1991)) 

Hashimoto et al.d 

(D'i y'sz. u 1 

(Hashimoto et al. f J. Biol. Chem. 267:13811 

-13814(1992) ) o 
[0 0 3 6] 

m^A^PTPlB^e^(CLARRm , TPa(DifflliaM 
gifi, 7-y MF«*aiia*i*»t , T<o-r >^u >->^u >^k#t&laro« 

*W3ftr*fc«)K:r>^-fe>XM^ffifflSnfc (Kulas et al., J. Biol. Che 
in. 270:2435-2438(1995) ) . LAR*>/t*K^;P©»6 0/1— fc> 

, -f >5/a.U>»l3BS!a5U>»fl:o»l 5 0/tH fe>h©J8Jta£&fTl'Wfc 

o 

[0 0 3 7] 

IRTKStt<7)ii^ttt)T^^ 3 5A- fe> h Uj&'ii&nfcA'oifc 
©fc**U <>ya'J>ft#tt^X7 7f^K/ 'sb-)\s3-*j— t? (PI3 
& %mt3 5 0A—k>h£WL<m*Lfc. LARl^KOteMtt. I 
RTK^P'>>(D'J >KftXttett©SflSU^U*3fefEL**'ofc. LAR 

-r > '> a. u > u -t g © v » rn*' 5 p 1 3 - 

£<h;0^#6£]£8IILTUS. 

[0 0 3 8] 

s r cts&fc (Zheng et al.. Nature 359:336-339(199 
2) ; den Hertog et al., EMBO J. 12:3789-3798(1993)) S.r*'GRB-2<h©ffl5f£ffl 
(den Her tog et al.. EMBO J. 13:3020-3032(1994) ; Su et al.. J. Biol. Ch 
em. 269:18731-18734(1994) ) £MLT(D'>yi-Jl'MMmAtZj3tfZPTPa<D'&m 
SificoW^Ttt, Z(D*Z7 7?— k'RZfifrCDmmvPTPelZ 

zj^x -i >'>a.u > is-ty? '>?j-jis<Dn<Dmwy!)n t lt (Dmm&T&k lt ^ 

S (Moller et al. . 1995mftfc) . 
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[0 0 3 9] 

d (Dvmmuiz. utzfzmmmsemRTmmB 
fcU -^*F*JPTPasefr\ -f 'J >U-t7?\Z\iafrom&Z. fr^tctL 
T*t>?frLfrbfzte^t&t>tlZ>t^vZ£b*LT^Z>o PTPase aRtfe 
(D&nmffim&omwtis-tzf? &fcr$>2>t&t>tiz>s><D<D. ifflijartTc-PTP© 

&frtl£o PTP lBS.mc-PTPH^CP^LT^-2)^, PTP lBli-f U >®L 
rn £ ntzMf&v 'J >rnik n &- - > lc*f h t>Tfr V frBW £ t it Uii' O fro 
[0 0 4 0] 

M#<7>PTPase&. 

^07 ? -tz ffi JSWItfiStfr* (Frangione et al.. Ce 
11 68:545-560(1992) ; Faure and Posner, Glia 9:31 1-314(1993) ) . tot 
, IRTKlCffQ^oTWTP lBRmC-PTP0®tt0^n«, frl3.< <h fcg&ftWl::, ■*■ 

tie**, isttflsanfc-r 

oTKW^<. M®l"V\sT(Dmmm9i (Faure 

et al.. J. Biol. Chem. 267:11215-11221 (1992) ) KStKIFBfflflSft© I R^ji 
PTPase<D^}$<hLT, PTP 1 Bft TC-PTP £ *1 fc . 

[0 0 4 1] 

jglWBIfiK:»ll«T**i:fii;6tlTV^JfirtnPTPase CD45«. Si£<Z>W?S 
\Z$>^T. t h^56tt#«IB«Wa**)iEU266rt<ZK >'>i U >I/-fey^^D'>>+ 
t-1f$ t Icift 5 1> ©T^ 5 u 7; (Kulas et al.. J. Biol. Che 
a. 271:755-760(1996) ) . 

[0 0 4 2] 

PTPase : V7 hX^^> 

whx^Mi, MAgm^K>. ifi^-rs da 

mberts et al., Molec. Endocrinol. 8:1289-1297(1994) ) . V7hX^f >0 
iaitJgigtt<Z>-gB5m. 

fo&fiEi 1 ) ftWm&\Z#-tZ>2'AttiK : b<DX$>Z>b<D<D, V?hX^f>0f 
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[0 0 4 3] 

< ts L zm-'<DPTPaseXi*PTPase-y-7t y h UT 
. B£8l3K0J&B£l&#T& (Liebow et al., Proc. Natl. Acad. Sci. USA 86:2 
003-2007(1989) ; Colas et al., Eur. J. Biochem. 207:1017-1024(1992) ) „ 

CHO-Kl*fflliartT^L?t^T^$nit, SSTR2T^ 
<7-7hX^^>^-fe7^STR107-7 PTPaseStti&^-r^ 

*;ire vxh 

0PTPase®]4«li(e(Of m fc <fc o T 3 d 

tX&Zo 
[0 0 4 4] 

PTPases : &&%/&£%& 

VKOj&VDflfifttt* Hs^S^C/OPTPase CD45^\ Tifflfl aj£tt4t©BM&© 
^bf, yyjJX'r- ;K£ftKrf 3fc*K: 

t>#sc*«*afW**fcbT^stv»5c:i:*^iieL/TVis. cneowsm 

x (Weiss A. Ann.Rev. Genet. 25:487-510(1991) ; Chan et al., Annu. Rev. I 
mmunol. 12:555-592(1994) ; Trowbridge and Thomas, Annu. Rev. Immunol. 12: 
85-116(1994) ) (Dtpxn^ZtlT^Z . 

[0 0 4 5] 

CD45U. yrtfnvy-zxbmb&ntebvcD i z)x& o , 

j£llaifflflS±T©^f£^$nT^3. Tai&tofe^Ttt, CD45#IU 

jmnmxmm<D^mzm^um^mm<D 1 'dx&z x t^ssnx**. 

. tali^Tifflliai/-fe7 p ^{C^$n/i^OT u >/t#©M*M^«fc3JIMifc*J 
UTCD45 ^7 7^- (Trowbri 
dge, Ann. Rev. Immunol. 12:85-116(1994) ) . 

[0 0 4 6] 

IKOMW. CD45<7)PTPase®tt#>\ S rc^ScSf<D7DT-'f >^P '»+ 
■*- if© U >/'«&$&«*&£-?* 3 L ck©ateifcfc*5 ^TtSiU <t £ 
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tkB&I'TI/'S (Mustelin et al., Proc. Natl. Acad. Sci. USA 86:6302-6306(1 
989) ; Ostergaard et al.. Proc. Natl. Acad. Sci. USA 86:8959-8963(1989) ) 

3 c >mg<nat u >mtiz <* o Lck£gtttei- s t ^ 5 £tg 

[0 0 4 7] 

Ja^x^p56 lckrt*. 

ntft&MzteZf-DZ, $&£>5PTPa(Diiffllia» F74" 

Zttfft&Ztltz (Ng et al., J, Biol. Chem. 271:1295-1300(1996) ) » p56 
1 ck-CD45tf)*@Sf£fflte. t L&l»#«B«SH2 K ^ <> 

ftKftmzfrVTmftzftzt&frnzo src %mm 

<D7nT'f>?nS/>jri--i?<Dbvl’3<Dffil$m> Fynrt*, LckRtf SyktCtf: 
^CD45td^t*'5^KWSMT?*St®tin'2> (Katagiri et al., J. Biol. Chem 
. 270:27987-27990(1995) ) . 

[0 0 4 8] 

CD45 - X* V > 6 £ z> ^ TO&aaea v AX O A &JB tr>& WSffctt 

(Kishihara et al.. Cel 174: 143-56(1993) ) . ft 
OTCD45 *7 7 7^-K0BS*RH @5^£afcf*IBrrSfcfrfc:*^T 
ZM; J: 3 £fc *. 

[0 0 4 9] 

CD45Bfi«fc. 

(Berger et al.. J. Exp. Med. 180:471-6(1994) ) . dtl£> 
©0fifettRlttK:» CD45^if7^7.Ho^T ! tff^t»n^:. ^©1^, lgEt&ft(D 
6 ©»4aT*l|]iaTttSSKa tltz fctf)(DCD45AitTiifflIl&{X}oVi 
Ttt. Httsnttjft'ofc. 7 u;p*-^s<o#3£xtt?&g?i$ 

ffl«fcisivc t>CD45B&Kllttf&i!l££fc JL t UTl>3. 

[0 0 5 0] 

^■5 lC>0gififgJL$n*:PTPase, 0 Big njf}g& >J >/^HSWyPr4 
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(HePTP) 

HePTPite^ewmRNAi/'^m, 

1 0~1 Saltier (Zanke et al., Eur. J. Immunol. 22:235-239(1992) ) 
o TRtXBOiH7Er©IBIiaic*^'T. HePTPtt«FRtt*iat«K 1#SW^S©H5 1 ')> 
»^&atT^M8EI«SrS*»l'rsJ:’5fc««-rs^t35*-e**. Uj&'L&tfS* 

[0 0 5 1] 

®«fcLT. &jMBISIcttftfi'l&PTPici*. M(Dfflffi<toMtLTftmL%&M 
te©56J8C*^T^^a«:»l&*fcft)©t®*>n*. CD45, HePTPRtfPTPlC 

©±a! nmwmmz'&'D t. muitmrKem$tonit. ft&wimtLT'bft 

1 o©aifi©«Hfma 

> ^©PTPaseB*®KBMLOY*« , bo, 

©B«Mfctt7#:/h“^;*£BBT*«a£®aT*££fc<fc-3T, fc&t 
*£LT©PTPaselB3F®R©®aE®jW«a*3:tXWS (Schieven et al 
., J. Biol. Chem. 270:20824-20831(1995) ) „ 

[0 0 5 2] 

PTPase : iUBt^SI fEMZM 

mm&m®fimwjign±xMTz£2izttgw&M&AW0Z2tiz> 1 o<d 
in vitro 'J>fr< IZ. Mf&RZf^ <D?if& 

ommzmm-rz <k?\zmt>nz>. m i 

h u y ?ziz&mL*<D±izfcfr?t:m&x : ?nzs>&m±x 

(Gumbiner, Neuronl 1. 551-564 (1 993) ) . VfrLUtfb. Ctl 

6 ©7 >/x*k© jwrfc^ □ >mm. wmowgfc&zm < 

[0 0 5 3] 

mz.lt. PTPMEGl (Gu et al.,P 
roc. Natl. Acad. Sci. USA88: 5867-5871 (1991)) , PTPH1 (Yang and Tonks, Pr 
oc. Natl. Acad. Sci. USA 88:5949-5953(1991) ) R.Z>T>TPD1 (Mol ler et al., 
Proc.Natl. Acad. Sci. USA 91:7477-7481 (1994) ) ?U. xXU > 
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JiNjloffl F * -1' >£ to ^ < ^>d'Wiffl0SrtPTPaseCO^^,{Cct T t>|g:2l2 6 tlT 

^• 5 . 

[0 0 5 4 ] 

xxu >« > 12 , Mi!^£ffliia#*©ra® u >9 1 \sT®.\Li}imct> 

PTPD112. in vitro X 

c-srclcj; 0 U >mfc2tlZ.n£&tf-Dtf6tlZ t>OT<&§ Cl i*«56aatlT* 
o. x. jam«i«*©u>*fl:©»i»cw4-r*fcO'c*st©<K»i^*T6n 
T^-5 (Mol 1 er et al., mfffi) PTPasei2. 

fi£oTX 

t Lxmmb? S. 

[0 0 5 5 ] 

TC-PCP-?-LT#i3^O^^<0^^ (Cool et al., Proc. Natl. Acad. Sci 
. USA 87:7280-7284(1990)) 12, v-erb R.t2v-fms 

b> ZL £WX £ b> (Lanuners et al., J. Biol. Chem. 268:22456-22462(1993) ; Za 
nder et al.. Oncogene 8:1175-1182(1993)) . J t<D±. HER2/neujte?-£>fg^ 

PTPiBS:j®^j^-r<5NiH3T3^iNi^afliartT«i)E$ns 
(Brown-Shimer et al., Cancer Res. 52:478-482(1992) ) . 

[0 0 5 6 ] 

ptpib0^i^;u 2> neu X&nfc&2tlfc%mfflJfo%%tlZ&^xm±'t' : b 
(Zhay et al.. Cancer Res. 53:2272-2278(1993) ) . 
4lc2il2-2>^a'>+2— 1fi:PTPase<Z)PBl(0^cCH^12$?>{C, PTPe^, c -myc 
X12 int— 2 "7?12&< c — neu Rtfv-Ha-ras 

H2512 & -wxvimz&^x&mzftmznz o $ e> 

IC^Ub^lC^tlTbiS (Eison and Leder, J. Biol. Chem. 270:26116-26122(19 
95) ) o $6fcPTPg*3-KrskHtCTO» ^H1SS.O ; 0S1325^T^{- 
X£$-&6tlZ8k&ftM®X$>53p21lZX'y (LaForgla et al., P 

roc. Natl. Acad. Sci. USA 88:5036-5040(1991) ) . 

[0 0 5 7 ] 

d<Z)#i5ZT-e, PTPase#, WM#MM<»l&&*fflffl't : bC>lzm5-VX^Z£5 




( 48 ) 



ttmm-smn 



n^swiss 3T3 «h&a<, exttt«*i?«fisnfc«iiiao«tto8«jfis^stt 

*¥$LTWt'5RIW»TPaseS^T^*££tffc>*'7fc (Pal len and Tong, 
Proc. Natl. Acad. Sci. USA 88:6996-7000(1991) ) . 

[0 0 5 8] 

H6tt. Pp1^0PTPase©e^(Diigij$nfc 

_tmm$--rz>t^otim$:±LTtc. £<d%m\z'<£v£. mL^m^^nrzu 
-tiy^^'fyoPTPase, DEP-iu. wi-38k 

RvmsimmmaMmxmto-c* m&vtc <^io«) 

)V^Ltz (Ostman et al., Proc. Natl. Acad. Sci. USA 91:9680-9684(1994 

) ) . 

[0 0 5 9] 

2 0<D^||#^fe-3Hr^^'t'7 P ©PTPase, PTPkR.t^PTP/z tt. &&&& 

T€r. PTPase/>mB&ftffll&<n'>yj-'J>yiz£t,iT]E1%&£W3 t W 

(Gebbink et al. J. Biol. Chem. 268:1610 
1-16104(1993) ; Brady-Kalnay et al.. J. Cell. Bioll. 22:961-972(1993) ;S 
ap et al.. Mol. Cell. Biol. 14:1-9(1994) ) . HftRUCi :lz. PTPk&tfPTP 
utt. (Zondag et al 

., J. Biol. Chem. 270:14247-14250(1995) ) . 

[0 0 6 0 ] 

±5B©0Hfc*6. PTPase**. jE#tt«l&riEfi&SI©'r*±Ta5&!9*(S*fc 

LfrUtitfZ, yL±TWffiLtzMO . Sifitf) 
watt, PTPasejWTOcwartv'^u yyvsEnmftwntLTbmmrz. 

m<DPT?ase<Di£&(Dm*(»igi%:£ UTMIft©»«fc4ftfttfB«JgjSj&*fcfc 

[0 0 6 1] 

HR. l'SOWafcfcHTtt, PTPacDii^^lJ, 77 h©ttaillt2ftlllllg 
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(Zheng, flfltH) . $613. #i$<DPTP, SAP 
-lli, SAP-1 

te, 9lS«ql3.4»’-7'y fcf>:/$n. 19ql3.2l3V«;/ fc!>$f$ftfcffll&Je 

tt$ril§Cl3|i8^1t$n#-5 (Uchida el al., J. Biol. Chem : 269 : 1 2220-1 2228 ( 
1994)) . $613. dsPTPase, cdc251i. Thrl4/Tyr-15l3i5HT cdc2€rflftU> 
SfcfbU *»<LTW*»»©iE©a»«Si:LTaiffifS (Hunter, Cell 80:22 
5-236(1995) l3ck 9l?#$*lT^-5) . tot, 1#gtf)PTPase<7)Gi^$l®li, ^ 

[0 0 6 2 ] 

PTPase : rfn/hMMII 

gifitf)#F^Tli. PTPase^jliL/jN^ftHt'L'Wl3BI4bT^-5Ci^$nT 
^-5. 7=f=XhKR*Snfclliul'«©Sttft:tt. PTPase©t$0&tT2(&M£ 
ff^PTPl BC0*)l//K (Frangion 

i et al., EMBO J. 12:4843-4856(1993) ) . PTPlB<D#t>lli. SflfllfiKil' 
£TF<Z)$&£g£. Jfn/h&SWMrttf) 6^j£W£T<Difc/Jvt&)j|£i<Z> 

$613. PTPase£^Tt5SH2K;<'f >. SHP-lli. Wk 

(Li et al., FEBS Lett. 343:89-93(1994) ) . 

[0 0 6 3] 

±j$<Z)2^<Dffl3£<Z)^©— PTPlBRtfSHP-l# 

Ezumi et al., J. Biol. Chem. 270:11927-11934(1995)) . 

#£•5 <h. PTPaseffl^Rji^T^-^^^TWiliL/h^©^^, 5fO'>>D>&? 

(Pumigl i a et al., Biochem. J. 286:441 

-449(1992) ) „ 

[0 0 6 4] 

PTPases : »&«£ 



$&». ^-nafr#iFttiiateiR«na©j«fliR^4fcauiEfc:ioT»jEa 
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ns#3F«teo«RawttKj;oT»)esns- w* 

<£>&#. (Gr 

uber et al.. Mineral Electrolyte Metab. 12:246-254(1987) ; reviewed in La 
u et al., Biochem J. 257:23-36(1989) ) . S£14*X7 7?— fc?./PTPasel2, 
n&mfammon. <Dm mz z . 

tO 0 6 5] 

kit, *7.77?-- mmt&VtZb'D'? 

ftnmmz *5 tt Z S-iiA 

(Lauet al., nutU) , PTPase?£14£ 

®tt4*x 7 7 ? — tr its ttmm mmo 7 y im l & bozt& 
t)ft-otz (Lau et al.. J. Biol. Chem. 260:4653-4660(1995) ; Lau et al., J. 
Biol. Chem. 262:1389-1397(1987) ; Lau et al., Adv. Protein Phasphatases 
4:165-198(1987) ) . 

[0 0 6 6 ] 

PWsailr^tk:. Mi^£PTPasef£14<D 1^714* #^m«!0iHlllia^lteUMRlO6 
.06#, a--: 7-r i^h 

PTPase®tt<D^ b UtiJn#, b>Ttig | $ tltz 

Z . £#<=>» (Pallen and Tong. Proc. Natl. Acad. Sci. 88:6996-7000(1991) 

) . PTPasegl4<DJftQ«, Zt&mmT&Zttf 

[0 0 6 7] 

#<LT. 7yfc%Rtf*r<DM<DXZ7 7?-1?mgyjn (tU 
Tsyri-vymm mMJfo<DM®mm<Dfk<DmBz?z>wt 

14*7. 7 7 ? — tf/PTPase £-£-*1 t> £ £ t (C <fc o X tfc W $ *if# Z > . 

«lc*lt*PTPaseOM4#t>T>ttllJ&:ttfl«» 

^©J^^tTiDDUn^tl^U-ty^liOPTPase, 0ST-PTP<7)gjfi(DInI^{T e to 
T, £e>lT*i£$ttT^£ (Mauro et al. I. Biol. Chem. 269:30659-30667(19 
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[0 0 6 8 ] 

OST-PTPte, SOSHfcXttv h U *j 2 7sMf&<D'&7 y U- 

PTPase|&#^f|«> OST-PTPXW^Of&cDPTPaseE&^^LT 

ftitzmf. &< VTmMvrzmmz®<z£tf'czzt^?&i$iZiLTz>z.t 

CCDCtttv Jd«07yflS«©a&*Rtf» fD*»W77^-ifi 

h U v **»&£**<£■£ 

*«fc3fc.SA*£^9SSSW££irf‘&;:£K:&* (Lau et al., Endocrinol 
ogy 116:2463-2468(1988) ) . 

[0 0 6 9] 

S&fc* V7i-'?)VRZmV7+iS>Wt&&£ T. #3* 

»©»IIW«^106Ol$**i«*S’&SCt3a*» ifi*PfcfcoT«*3nfc. Mlg 
7)1 /* U*X7r tffStelc «fc 0 ftS ct 5 Id, ffr± s J >B8fi©<!wMM 
ia^HbSII»f5^i:)8*T?#fc (Cortizo et al.. Mol. Cell. Biochem. 145:97 
-102(1995) ) o 
[0 0 7 0] 

PTPase : 

Dixon Rtf PTPase# Yersinia 04wJIPItt{d:fet;l£SlI&il 

"5 l/fc (Clemens et al.. Molecular Microb 
iotogy 5:2617-2620(1991) (C&^TH^StVO^) . 'J>|lfD*»ttii 
Lft b> &*VO* £ d e, d L?>M< 

Yersinia®«3t5<Dg : Y. pestis (flS^T. bOlUST 

$>&) , Y.pseudoturberculosis Rtf Y. enterocoli tica (J]§|£RtfJl§FB3lfi , J > 
/'StnifcSrO^ia^'t) £^tf. 

[0 0 7 1] 

massed 2l1tItt*X77^- tf, VHltt* 7^^7^-T)PX(D 
(Guan et al., Nature 350:359-263(1991) ) . dtl^cD® 
PTPase^4^s.^^mti^{c^^T##{iagfj:7sf'j^mfc-rni 
cnsaast, «jfett^jg©«rb^«is£±©j& 
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t LTPTPaseMfcft &I& L w LTlr> S. 

[0 0 7 2] 

*f89]W:> A, R,. R z , R 3 , R 4 , Ri 6 R^R, 7 ^^«BSO|^)2ligB^-eS 

I 5:t)^ftt^oT, PTP1B 
, CD45, SHP-1, SHP-2, PTPa, LARRtfHePTPft Et t^ofccfc O >^D 

y>$X7 7^-t’ (PTPase) ITS 

o 

[0 0 7 3] 

*i«*bh«» misuse ^;h3-*jk&*s» <> 

jemms* aa^ffijt^AiDss^tr^MSE^ mmjft<omm*± 

XOttffiR^/XJJ-ttUC^-r SIM h ><?)£ 

ritXi43i*©»^xtti8Jnsff'5i^8» rjvy/\^ 

momm. Rzsmmmz mm-rzmfcofem. to * p &£> 

T&S. 

[0 0 7 4] 

flOOMWOHi^fr-rt* -*Wfc¥j£ I 0<k^#l©5'&©^a:< tfe 
[0 0 7 5] 

^0j<7)t>5 it3©«irm* usimmft* siiiisi!;, ^n-xM 
OT* -f 12i£, BEftJ£fttfAIDS£Stffc«*£» 

©«Mg*±*tf3£®, •JBL£atr7Wb*-tt$l** WBLUJ:^ «RtW£ 
fifc ftifcfc* £# 5 )£S> 

j***^>©»ffiR^/xta-tnic«*rsi£:«r*»iflf-rsif'f b#"f >x«* 

3 &&* 7)iy/\4 v-ffi&zsmwft 
m sntus. 
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[0 0 7 6 ] 

£ 8&e£#k»u mu * 

±Mv>®.mv>o*>v> i^© 

m. m. Mfaxit&gtL Tca-rac*^#*. 

[0 0 7 7 ] 

*«9i©36&*!B«tt> ±T©*ni»R#K shiisms som-**: 
*»*, ^>ya'j>}gm n&ft& aaftiSR^AiDs^D^fcffi^ 

tt»*£trii»itt£S, j£S*jhe >© fr^X«^jm©M / >x«iiJ!JD^<¥ 3 &£ 
. btn>x\t 

, ^%f^©'fk^©^fflici«-r^o 
[0 0 7 8 ] 

% 9 §© f £ iffl £ ta >£ 

A, R P R 2 . Rj, R 4 , R 16 RtfR 17 7mT©ffi9££«£*l£ 

1 © fc ^ toKHT *. 

[0 0 7 9 ] 

Hfei o ] 




[0 0 8 0 ] 

± fe © lk ^ s £ l * 
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Att. 1 "f>FU)k [b] 

;k [b] 77-iK 4 >&'/') to* Cb] < V*-fr'/'j;k ^>X 

'fS^'/UJk ^>X^T'/U;k ^>X^U-yj;k 9H-^XX [2, 3 
-c] £d*x;k 4. 5, 6, 7-fh7kHo-^>'/ [b] ft7x^ 

, 4. 5. 6, 7-fh7kKD-fX7 [2, 3-b] tf'Jvlk 4, 5. 6 
, 7-fh7kHD-fX7 [2. 3 — c ] tfllvJk 4, 5, 6, 7-f-hy 
kFD-f!7 [3, 2 — c ] hfUv;k 4, 5, 6, 7-fh?kKD-fI 
J [3, 2 — b] bU'XJk 4, 7-ykFP-5H-fX7 [2, 3-c] b! 

7 XJk 4, 7-^kh*D-5H-fi; [2, 3-c] ^*b5x;i/Xte4, 

5. 6. 7-fh5tHa-4 1 7-x7/>-fX7 [2, 3-b] tf'JiSJl/ 

T&9 ; 

[0 0 8 1 ] 

R,HU 7km, COR 5 , OR 6 , CFj, XhD, > 7 J, SOjH, S0 2 NR 
7 R 8 , PO (OH) 2 , CH 2 PO (OH) 2 , CHFPO (OH) v CF 2 PO 
(OH) 2 , C (=NH) NH 2 , NR 7 R 8 Xte. 

[0 0 8 2 ] 

[it 1 1] 





o'*V OH s' n v oh n - n v- oh n‘%-sh 

r* 7 =n /-» /-o 



N' N y- 0H HN' N ^- 0h s^y-OH 

/-* )=* >o 



o 

h 
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[0 0 8 3] 

R^i, 

Utl2] 




T&9, 

[0 0 8 4] 

^ c t 1 ' R 12 , R I3 B’tXR 14 «, »ulT, tK^, C,-C 6 7;i/^k 7D — )V 
> 7 u -)ic , - c 6 7;mmut& o ^ u 

^^nx4so> 

R 2 «. COR 5> OR 6 , CF 3 , -Fd. '>77, SOjH, S0 2 NR 7 R 8 , 
PO (OH) 2 , CH 2 PO (OH) 2 , CHFPO (OH) 2 , CF 2 PO (OH 
) 2 , C (=NH) NH 2 , NR 7 R 8 Xtt, 

[0 0 8 5] 

Utl 3] 
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**% 


X 

o 


X 

o 

-tk 


X 

o 


O. 't 

Hfp 

/"*N 


,as n 

Vn S 
y 0 


X 

O 

>* 

*<A 


o 

X 


n'V°h 


•n;V sh 

> 


>% 

O 

X 


V% 

o 

X 


X 

o 


X 

o 

k 


;r 


O 

/i 

HN' S -_ 

>N° 











[0 0 8 6 ] 

R 3 . R 16 K.tfR, 7 te, 3fi5il/T. zK^, ad, ~hn, i/7 J , HJAoy 
7 ) 1 . c,-c 6 7;kk>k 7U-;k 7U-;i'C,-c 6 7JkfJk t Ha+k 
t+v. a^MMrX *;^+'>c,-c 6 7;i/+;k c,-c 6 7;i/+;i/^+'>* 
jki?~;k 7U-;i/^'>*^-;k 7U-;i/C,-c 6 7>»i/+;i/^+'>*;^ 
-;k c,-c 6 7;wk**x c 1 -c 6 7;i/+;^+->c 1 -c 6 7;wk 7 
U-;i/^+X 7U-;l'C,-C 6 7;Mf>kt*X 7'J-^C,-C 6 7^M 
+'>c,-c 6 7;i/+;k ft, c,-c 6 7;i/+^7^-. 

[0 0 8 7 ] 

C , — C$7 )1/jr)U7't C j — C 6 7 Jl/JrJU* 7')-)l77. 7')-)lC l ~C i 7 
)l*r)V7*. 7'J-;i/C 1 -C 6 7^+;P7t-C,-C 6 7;U+>ik nr 7 r 8 , c, 

- C{7)i*)i7 5 y c , - c 6 7;u*;k 7 u ~)vc , - c 6 7;i/*;kr $ y c , - 
c 6 7;kk>k >* (7'j-;i/C,-c 6 7;i/+;k 75 y c,-c 6 7;kk>k c,- 
c 6 7^+^*;i^^-;k c 1 -c 6 7^+;i/tj;i/^";i/c,-c 6 7^+;i/, 7U 
-;i/C,-c 6 7;i/+;i/fj;^-;k 7'j-JK r c 6 7MMM^c r 
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c 6 7;p+;k c,-c 6 7JWk&;i'tf*'>c 1 - 

c 6 7;kk»k 
[0 0 8 8 ] 

7U-;^^+'>. 7U-;i/*;^+vc,-c 6 7;i'+;k 7U-^c- 
c 6 7;1/+;i/*;i/tH+->> 7U-;pc,-c 6 7;i/+;i/*;i/^+^c,-c 6 7;u4- 
;k c,-c 6 7;i/+;^;^-;i/75y. c,-c 6 7;u+;u*;i/^n;[/7sy c 
,-c 6 7;i/+;k -*^n;i/NR 7 c,-c 6 7;i/+^coR 11 . 7 U-;pc,- 
C 6 7^+^*^^-;U7 3 J , 7 U —)]/ C ! — C,7^+^* ;^-;P7 3 / c , 
-C 6 7;i/+;k CONR,Rj> X«C,-C 6 7^;i/CONR 7 R g T*abO. £ 
IT7;i4Mtf7'J“ R„ttNR 7 R 8 » x«c 
rCjTM^NRjRgTfeS^ ; S-SkttRjtt. 

[0 0 8 9] 

Utl 4] 




R 12 . R 18 fttfR 14 tt. JfciLT. **, C r C 6 7W, 7 
u -;k 7 U — ;i/C ,- c 6 7;kk>n?& o LT^7;i/*;i/&.tf 7 y 
it^aju^nT^D. 

[0 0 9 0] 

R 4 fcL Tkiik tKo+k C,-C 6 7^+;k 7U-;k 7'J-^Cj-Cg 
7) |/*;k NR 7 R g > C-C 6 7MM+->TfeO ; ^CT'7MM^7'J 

R 5 «, tKD+k c,-c 6 7;u+;k 7'J-;k 7'J-fl'C 1 -C 6 7JM=- 
;k c,-c 6 7;wk**:k c I -c 6 7;i/+^-^-4r'>c 1 -c 6 7;i/+;i/^-+ 
X 7U-Jkt+X 7U-^C,-C 6 7^+JU^'>. CF 3> NR 7 R 8 T& 
0 ; 
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r 6 (j, c,-c,7^+Jk 7U-;k 7U-;kc,-c 6 7;M^i/x& 

R 7 2fctfR 8 tt» C,-C 6 7;Wk 7U-;k 7U-^C,-C 6 7;^ 
;k ./k 7U— 7U— ihc,-c 6 7;h 

*;H*;ktf-;k C , - C 6 7; Wk^k**'>XW:7 U -JkC , - C 6 7)V*Jlt) 

;k#+^£&3tLxjitR£tu zzr7)\/*)i'Rzf7')-)i&ititMizm&£ 

[0 0 9 1] 

R 7 &.tfR g fck 3~14 

m, e > MRS ntz 0 ~ 3 iSWiilra O'vr PUB^^tyl&fk 

<t^0C,-C 6 7;Wk 7U-Jk 7'J^C,-C f 7;Wk t HP 

+-x c,-c 6 7;i/+;^+>> 7 'J-;hc,-c 6 7;1/+^+'X c 

,-c 6 7;i/+;H^+^c,-c 6 7;H+;k nr 9 r, 0 x«c,-c 6 7;^;h 75 
y-c,-c 6 7;k+;kTft^ts^$nT^TfcJ:<, 

[0 0 9 2] 

r 9 rckr 10 «. c,-c 6 7;kk>k 7'J-Jk 7U-;kc,-c 6 7;k 
*;k C,-C 5 7MM^-)k 7U-;k*j;ktfrJk 7U-;HC,-C 6 7 
jk=H^*;^n;k c^CeX^+^^+^xtixu-^c^CgX;^;!/ 
*;i/7H+->»4 I ^e.&4L'X^$n ; ZZT7 'J -JlMteftMlZ 
B&SnXkS^ ; &3k«R 7 &tfR 8 fck &£LX. a§ftX«g&#&fQ8t5£5 
» 6X«7M75>, <== HXte7^AT&$7K 

x«7-fe5ig-a-ti$:^tr3t#i^[i^©®^, xtjk-rn^os^Mtt^x 

[0 0 9 3] 

±X<Z)iffl|]SXP4lX£^T50K:/8t^6tt£®^ffl§£X£>3. 
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(«*«<>'> a u>. -r 

>va'J>13U£g0^ I&tfll, SMfS?, iliL/jN«*3l5fi£S 

a?) , (0»R^>^P'f+» . w^hU’^xM^ 

iaiis-»iatts^fflK:«fc^-cii«sn*«iia»jfc^**. 

[0 0 9 4] 

^X»f-P^>ant3.n«y tZJl>M±Rk>MM^^Z h/oTrv Igj^P. 
->y M 3, U>lftSftfcfP^>9* ( p Tyr) 

l/Tj£«<£n*. 

as»T*tl«*#»0*W©«SHI&WH|-r*J:5*HanfcfcOTtt&V> pT 
yrB»3.= yH0«tbTtt, PTPase, SH2 K^-f >2fc£/PTB F ;*'Y >&$> ; bo 
[0 0 9 5] 

PIPase«. pTyrS^TT 5^>A?fSXte|l*>A*7M£JiftU >Wtift Zffi, 
tiZ'b'DmmtisTfemznz. v»3&'&«*T*n»^»«©*wo«ia*tti!a 
r^ct^fC^iaStlfcfeCOTtt^^PTPaseO^JtbT^, rfiyjOPTPase (|£BBS 
ftPTPase (W*tf, PTP1B, TC-PTP, PTP1C, PTP1D, PTPD1, TPTD2) RZ/U±y 
99'1’lW TPase (#Jx.LfPTPa, PTPe, PTP/3, PTPr, CD45, PTPk, PTPm) 

, 2S#gtt*X7 7&-M (VH1, VHR, cdc25) . LMW-PTPase XttHtt$X7 
7 *— 

[0 0 9 6] 

SH2F*-f > (Srcffifitt2 F*-f» WU pTyr ($7*fPy>iS) £# 
rr§7>/'?7M{c^'T5#MI«7>A“7H^va.-;l/T*So Tfcfr5SH2 
pTyr«»a=7 FT&3. 1 0 0fl£T©7 5 /*»£#& Jfc* 
SH2FyW>tt. ^^;i^J*7 , o-feXK:M4”rs#»©ll&5^H !> © I t , C^» 
arcs-rott, ^Hxos^fs^^^KoBiawaiiic© 

&U<JX FT&& : Src, Hck, Lck, Syk, Zap7 0, SHP-1, SHP-2, STATs 
, Grb-2, She, p85/P13K, Gap, Vav (Russell et al. FEBS Lett. 304:15-20 ( 
1992) ; Pawson, Nature 373:573-580(1995) ; Sawyer, Biopolymers (PeptideS 
cience) 47:243-261 (1998) t) . 
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[0 0 9 7] 

3J|»Ctt9ia&fc©T*S. 
r/\py>j r/\Dj tesjaigicra:, y~j%. 

$.t i-s. 

[0 0 9 8] 

rr;p+ji/j fc5ffi2§ctt« c,-c 6 fi£i!&ln, 7^k>&tfc 2 -c 6 ?Ffigfn 
C,-C 6 WKtSfnR^C 2 -C 6 ^ISfOlilW^'fb7K^S. c 
3 - c 6 S£$?nRtf c 5 - c 6 *flaftfliW£i*fl:*ss£, 
wr -s c 3 - c ei^fia»ROTfi^Bia^fl:**STifi»s ftfc c , - c 6 w.m 
xtt^rRiaaR^c 2 - c 6 etix« ; s *i* . 

[0 0 9 9] 

fljxtf, 77)k (Me) > X?JU (Et) > 7U\£)V (Pr) 

, 77JI/ (Bu) , ^>^Jk 'N+jWk 'l'79-A'. Xf-)K yp^-;k 7 
xrjk ^>f-)k '\+-fc”;k -f'/ypt^U (i-Pr) , ^'JZf^-)V (i 
-Bu) . t e r t -~?J-)l (t - Bu) , sec -Zf^iV (s -B u) , -f V 
/^>^;k ^7t‘^>7Jk v?D7’Ptf)h y^o^fJk 7 

7P^\+^;k, i/yu ^>7— )k v'7o / \+'fe— Jk 77)1'>'7P:/Pfc?)k 
IfJk/if P A+tXJk □ -ttlS C 

ttRSft*fc>W-Ttt&V». 

[0 10 0 ] 

rs^$nfc7)k+)kj «£*#» AD. y77. = hcu HJ 

AP*3\>k jjJWttjJl* tHO+^ **V. COR 5 , C,-C 6 7;mr)k 
. C,-C 6 7)k+;^+'>, 7U-)k^+^ 7U-)l'C,-C 6 7)Wk**'> 

, 7:*. C!-C 6 7;k+)k7^> 7'J-)kF*, 7U-)kC,-C 6 7)kM^tf 
. NR,R 8 . C,-C 6 7;MMk75 A 7'J-)k75A 7 U -IkC,- C 6 7)I/ 
+7I/75A v (7U-;i/C l -C 6 71k+lk) 757, C,- C 6 7)I/*)k*;kK 
~7k 7U-7kC,-C 6 7)l'*;P#)ktf-)k C,-C 6 7)l'+)k*)k#+^> 7 
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■J-;i 7V-JUC ,-C 6 7;M^£Jktf*'X 
[0 10 1 ] 

C , - C 6 7>Mr )lt) )V#-)\ 7 5 A - C , - C 6 71WP7 5 y C O R , p 
7'J-ll'C,-C 6 71I/+;P*^-^7S7, rl'7tHD77Z;k tll/7^ 
ij-;k tf^7v-Jk -CONR,Rj, -C r C 6 7M;kCONR 7 R 8 , 

6X«7M7S>. <5 KXte777A^e>Sfc 
kFP^y, C,-C 6 7;Mrlk 7U->»k 7 
|J-JK,-C[7W;K C,-C 6 7;k+JkT}-+'>. 7U— Jlttzs* 7')~)V 
C l -C 6 7)WUtt'>~C$>0. R 5 tt> ±STr^bfcMOT^S^X«NR 7 
RgT'^O, CuT'R,, R 8 a<±f2T^iiLfc3i9T&£J:5£k 
tz7)l*)V&$:&. T. 

[0 10 2 ] 

rigiD. 

7y'Jy-ik tToUlk tfD'J— Jk tfD'Jv^lk -YS^'/'Jlk 2 — f 5 
^'/umk -f s^'/y^n^k tr^'/uik 2-tr7'/u^;i/, 1 , 2 . 3 - 

h'J7'/'j;k 1. 2, 4-h'J7'/U;k tjl/Xtf'Jnik k^'JyPik 7 
'J — ;k tr^s^v 5 — Ik -OFlUk -fy^XFUlk 1, 2, 3, 
4-rh7k FP- + 7 'J-Jk 1, 2. 3, 4-7h7tFP — TV + XU- 
;k l, 2, 3, 4-f t'7kFD-+y^D‘U- 7k -i r>FU— Ik -f >^7 
ij;k ^>'/hU7'/u;k 7U-;k £;k\V«j;k 7 

X'j'7— ;k 7i/f7^P. 7x7+fv , -Jk -f S / -X^XyMk "f S. 7 

x 3^-tn e> $ n s t> w~c \tts. k. 

[0 10 3] 

r7;k*;ki-+'>j 7F4r'>, Ih+k XabTlkt+'X 7U — 

;kf*'X y'XP'N+Xll/^+'X) $S(i^£)IbTi£££ite)tl 

rxiMflkl r 

7;k+;k^+'>7ii/4r;k &$$§§«> sssnfcftoiasKfsirL r^±T 

^Lfciio<7)7;k+;kS^iikT^^-&e»nfe7;i/+;i/^+'>j S£3?t\ 
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■T-5«±T)£«LfcaO©#*S^S:ifibT«^S-&6nfc r7JU+^+'>7 
; Wpjh g£^To 

(WtW^xZ+S'. :h737l/**v£<*:) 
LTi^-&$-a-bnfeWTT^iE L £31 0 ©7 U -)Ug££T . 
r 7 ,j_;l / 7;l / ^;^+^j (^Jx.«7x^^;^+'>. 7 7371';* 371^* 

^&«j;) &&$!§«. ®#5ii«*ai/T®^s-&6tifcaTcj£®^fcao© r 
7U-^7;i/+^*j &$&• 

[0 10 5 ] 

r 7 ij — yj<5ffi§n3i. ^bj>£ti£ifc©E*c^i^7' £ 

JfcfSEUiTMUfcfflO© r7'J“lH &ffi£ffil/T®£^£tlfc£U:T5£ 
ilb£3I9© r7>J-Jl'7Jl'*)Utt'>J SSr^t*. 

ryg-j^^-j (0)jA.«7x-;i/^^-. 3-737H 1 :*&£) ftsfflggwu es 
3t®®£ffibT^a3itStl£TIEC®i^fc3i9© r 7'J— ;kl M&&T. 
r70-Jl'tt'>fiJl'#-Jl'J (#l;ik£;* 371/ 7:371'$ 7— K X37I/ 7:371' 

y-so© r7U— JM'+s-'j S£^t\ 

[0 10 6 ] 

rru— (W*&» 7i-^7^-^7-h> 2-77 
7'J^7^^57— h&£) 3j;l'/tfx;i'g£3iLT&££i*6*l£ 

&±T£iib£iID© r7U-^+^J 

r7U-;i/7;Mr^+5'*^=^J (#]*•&• / *>J7l'7:37l'57—K 
7 X x;i'X37l'7:37l'$7— h ^ if ) 3 j jl'5t?Xjl'3S£liLT^'a £ 

i*£n£&±T5t«L£3i9© ££^t*. 

[0 10 7 ] 

[ 7 A^—JVT &<5fflfp3i« ^7j>$tl lt§k.<DErtMMi z ?' 
£#T*8U:T?j£*Lfc»0© ryiMrlkl S£iil'T£Sa £it«=>tl£tl±T^ 

^b£ 3 lo© *£*■$*. 

ryij— ;i/7;p+jp^-^i^yjJl/^x;U7yl'+yi / J &'2>fflp§&2. Il7r;c5:h.£?&© 
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*CJ6*bfciB0© rr^MriPJ X£3SbTte‘&£-&5*ifc 

J^±T£SbfdiO© rru— jUTJl'lrJl'ttS'tlJl '#—- ^j S£^T. 

[0 10 8] 

ypeii/9 1 ^. '>^p 
£5ffl§§«> IHI3R<#&abT<g^ , S-fr6tl*SSnfcR 
©fii*K : P*^rr*a±T£*b&ao.© &&&T. 

r7 u— lP7JklP (0*JAti. 7xxjM7Jl'7‘:t\ 7x-il^xfJl/f 

*. tzZ) &*£&&. iotain«*iibTie^S'ft6n3i^anfc»©i*i*H^ 
£*rt-5fiUT5£^L£S9© fTV-JUTJl'jrJl'J M&&?. 

[0 10 9] 

TJ£#LfcaO©7;i'+<>V’i£&iSbT|g^S-&6tlfc. f7<»Mr;i/7:tj £&8t* 

0 

r7U— ;u7;i/+iP7^"7;i/+ih &£>$§§&. 

-rs£A±T?3£fti/itao ©7;p+;m&abTiS‘&s*6tifc r 7 u —^ 7 jp+ 
;i/7*j ****•. 

[0 110] 

r71l/+Jl/75yj *711/7$ A yX7P7$;, 7711/7$* 

, N-7Dtr;i/-N-^\+'>;i/7sy, (2-'>7o^>7ii/) 7dt?ii/7$/ 

, A+t^75;. tfP'JyxjK tf^US>X!l/&£) fcfcffllgtt. 7$>2S 
»*abTis^s-&6tn»anfc»©»*® : FS#'r*«±*t?j6«ufc2io© 
1<@X«2[@© T71WH £££?. 

[0 111] 

2fi©7;w+;v-*tt. 3~i 4<a© 

eatsB^tSB*. ®*xttW©+ 36 ' 6 ajR«nfc 0 ~ 3 i@©iiJn©^xoi ^7 

0> ^a<tt»-70C,-C,7M^ 7'J-lk 7U-1 I'C,- 

C g 7lMr!k tHn + k 77 A C,-C $ 71l/7lk*7'>> 7 , J-li/C 1 -C 
6 71l/7ll/77'X C,-C 6 71k7777^C,-C 6 71l/7lk nr 9 R| 0 > c, 
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— C 6 7 Jl'JrJl'T S. J — C, — C 6 711/+ll/fil&ST'fl£;&£fij&3 tlTkT-fc 0 , 
Z_Z.~C7 )\z^)VMS7 'J — U/cil 0 {Cl{ilHCit}&£ tlTiJ 

0. RgR^R^tiWiT^iE^nT^^iiOTS)^. 

[0 112] 

f7V~ 1I/71MP1P75/J (&1Z-& ^>^11/7 5 /> v7i-) l/X-711/7 

&;*>«§§«. 75>*«&auT»^S’e:&n«*snfcSfcoft*® 

?£#?zyL±Tj£mLrzffiv<niffixte 2 m<r> r 7u-^7mj **** 

3~i 4floa*e : 3 t ta*» »*xtt«ao*t , ^6aiRsnfco-'3ffl©i6in 
05's-rps : fs^trts», xst5sxtt=a5t<0»tt* 

£$J&LTi5 9. 

[0 113] 

4>&< <ht>— Qtf>Cj-C 6 71l/+lk 7U— Ik 7U— ^Cj-Cg 
71l/+lk fcFD+'X ++V\ C,-C 6 71l/+lkfr+>', 7U— 11/C,-C 6 7 
ll/+ll/++>\ C , - C 6 7 ;i/+ll/tf + ^ C , - C 6 7lMrlk nr 9 r 10 , c,-c 
6 71l/+ll/7 5. J - C , - Cg7^+^B»*TttSK:B«SnT^TiS o> 

T7 11/+ Il/Rtf7 U — ;i/gte5£B0>ffiT£iS l/fc® 0 fcttStCBJfcS tlTiJ 0 , 

r iRXfi r , 0 »i $ nr k 5 is o t? * s . 

[0 114] 

r7jis*)i'7$y7)U*Jh &5ffi§ §«> jijssnfcftoa^s^ftWfsEt 
±T^bfcjiow7;i/+;PS^ffikx^$-e-e.nfc r7ii/+ii/75/j S£ 
^fo 

r7'J— ^7;p+;p75 7 7^+;n ftSfflKtt. 

0 ©7^+JHt*aL'Tte^S'ti:6ilfc f 7 'J —^7 11/ 

+11/75 /J £&£T. 

r7U-ii/7;i/+;i/j (fliiui^vik 7xxii/x7ii/ft ; 5ffli£) fck 

t" ; s7ii/+ii/Xtte[±T^ i/fc® o ®i^ tiftr )v 
+il/g£jikT*£££if£tifc&Tk£i£kfciiD<D ryy — ll/J 

[ 0115 ] 
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*-;k &£>«§§«, 

#znm*zntz&<Dfcmm?zG?%u±.xfemLtzm<o(D \-nv*)V\ *£ 

m-r, 

^^-ar^n^T^aLfcSOCD f7<J-JUj S£ig-f. 

^7')-)V7)WVii)V^-)V\ (#JxJ£, 7jL=i)l,i''7n7n\d)lt))lX=- 

vbnm*zntz&<Dmi%?*Girzu±xj£mvtzm'o<n r 7 <j - jwMr 

)V\ 

[0 116 ] 

r7;i/+;p*Ji/#=;P7;u+^j ^stiftftoK* ®«wr 

r7;P+;k *£®bT*S-&£-tte>n;t r7;Mr;i'#;ktf 

-Ik g£^-f. 

r7U-ii'7;i/+;i'*i^^jP7Ji/+;n fc5ffl3§tt. ^■ztifz&nffimw, 
=? ZG-?Z>Ek±.Xfem Ltz® 0 7;kk>!/*£® IT^SUbnfc r 7 IJ -)V7 

iikT^$-ttbnT^^w±T^gk/iao© r7;Hr^*;^-;i/j 

To 

[0 117 ] 

t7')-)vtniifs*is7)v*)vi mz.&7*-)i'jj)i'tf d F>'*3 L M fcsffl 
»a, *^ji?=;p*^*]4«3S»«*aLT*^sn&»©i»#« : f&wr*7 
t )-)mizi&&z-&t>nT^z>M±Tfemvtzm'oo rrv -jutDUtf-JUi s 

r7'J ;i/j]?+'>j (mtf^>v;k&ik£*'X 7x-;k>:7 
p7Ptfii/*ii/^+->7iif) ftsffligfck *;i/7^-;i.75^jSH^^$:®bT 
^cftf,nr^5Kl:TtiLfcIi9W r7ij-;i / 7ji/+ji/*;p^-;k S£ 
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%to 

±!5T^Sl>feii'Q<Z) ry^+^j a£IIbT>i3££#£nTV> r7;p+;fcfr;U 

#*->j a^a-r. 

[0 118 ] 

fTV-Jl'TJl'lrJl'JjJUtflri'TJl'^Jl'J ^^nfc&GDg^ffC 

^Wt±l2T^UfcaO(D ry;MMkl aSr®LT^-&$-li:e>nT^ ryj 

a£3rfo 

r7JU*ji'tiJi'#-Ji'75.;i mxu. '>*□ 

te» *^-;i/j5^S«7S/acDSf|®^^iitT^$'e-6nTV^ei±T 
^iifcio© r7;p+^*;i/2i?=JH afe^-r. g*®TO-€-na#7)Mr)i' 
X&7U-)l'aXB&£ftTkTJ;k. 

[0 119 ] 

r7'J-Jl'7Jl'*)l'fiJl'#-JU7* / J («*.»& 

Tit') 

tlT^Z>&>±?%mL/zmO<D r7'J-Jl'7Jl'*Jl'ftJl'#-Jl'] aSr^-T. 
m^\t^n^7)^)vx\t7 u -)i/aT*sj^$nx^T 
r7;i/+ji/*;^- / )i/75y7)P+)i/j 

^w-r^w±T^^Lfca<9o r7)i/+;i/j a &m e > tire r7;i/+ 
)]/tui-#-)i7 s. / } a&s-r. ^M^i j tng^7^+;i/Xtt7u-)i/ax 
g&StlTkTckk. 

[0 12 0 ] 

r7U— )V7)i/+)W)^-^75 / 7M)h 
&$JS^£WTS£U:T£abfcjiD<0 r7)l/+;l/j a^®tT$S-&$-tl-e>nfc 
r7U-^7^+;p*jw#-;i/7S7j *&«■*■. M»m-*ne#:7;i/*;p 
X«7U-)PaTg&SttTkTJ;k. 

^jltT^$-&e>nfc7JP+)l/*)l/^-;i/7 5: 7 7)l'+)l/a$rS'T. 
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fTJU^rJ Id Xtt fT'J-Jh iTliJniUTiU. 
r7'J-Jh &5JTOi, 

M%\zt-oTW&X$>Z>. t;-. v?-X«hUB^cD^ M 

7<j-A mzte. 3-oKuik 

) ^icsrfs. 

[0 12 1 ] 

7U“!l/«&gte, AP, ^hD, '>7y, MJAD77;k C,-C 6 71l/* 
Ik 7U-;k 7U-lPC,-C 6 71I/+;k kHa^k COR s . C,-C 6 7 
iMdkr+k, c I -c 6 7ii/^ii/^-+'>c,-c 6 7;i/+;k 7U-;k**'X 7 
U -11/ C , - C {7)^)1 ** X 7 U — 11/C, — C 6 7;kk»I^* k C , - C 6 7)1 
*;k 7^-, c,-c 6 7;Mdi/7:t, c 1 -c 6 7ii/^;i/7^c 1 -c 6 7;p+;i/ 

, 7U-;i/7^, 7U-;PC,-C 6 71P+lPf 1 ^, 7U-;PC,-C 6 7lP+^7 
tC,-C 6 7W, NRgR 9 , C,-C 6 7;l/*;kT5 7, C,- C 6 7Jk^7 
57C,-C 6 7;Mdk 7U-;i/757. 7'J-^C r C 6 7JW75;, 7 
u-;pc 1 -c 6 7;i/+;p-75 7c l -c 6 7;i/+;k >* (7u-iuc,-c 6 7ii/ 
75 7C,-C 6 7;kk»k 0,-06711/+;^ Jl/^-Jk C,-C 6 7;p+ 
;i/* ^ c , - C 6 7ll/+lk 

[0 12 2 ] 

7'J — 7UC,— 7 ') ~)VC , - C 

c,-c 6 7;kk>k c,-c 6 7;i/+ii/*;i/^+'>. c,-c fi 7;^;p*ii/^+'> 
Ci-C 6 711/+lk 7U-^C l -C 6 7^+;l/*ll/^+'>, 7 i J-JUC,-C 6 7 

;i/+;i/*^+kc 1 -c 6 7ii/+ik *^+'>c,-c 6 7iw^+'X c, 

— C 6 7 Jl'ArJl'ftJl'tf—Jl/7 5 7 > C,-C 6 7;i/+;i/*lk^^75 7C,-C 6 
71!/*lk -*lP^ll/NR 7 C,-C 6 7;i/+;i/COR I1 , 7U-ll/C,-C 6 7 
;^;i/*;i/7K^;i/7 5 7 , 7 u -;i/C , - c 6 7 ii/*;k*j )Vts-)V7 5 7 c , - c 6 
711/+lk -CONR 7 R 8 . ;m-C,-C 6 7;U+^CONR 7 R g j5'£j&3^ 

Z.Z.XR V Rg, R 9 K.tfR M «, W±T5tH 
btzm 0 xh 0 , 7;i/+;i/R^7 U JJ?-C£«g L7 c® 0 
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[0 12 3] 

: 7x-Jk t* 

7i'JK <>f-JK 71ktl/— Ik /-73kl/ (l-TO^lk 2-^7^-lP 
) , tfouii/ (2 -^duiI/) , t!7'/ii/ (3-k7‘/ik , (i 

-/^'/Ulk 2 — Y S^'/Dlk 4 — f S^'/Ulk 5-4'$£V , J!k . 
MJ7'/Dll/ (1. 2, 3- h'J7'/)l- 1 -"Ok 1. 2, 3 - h •J7'/!l'- 
2-/f!k 1, 2, 3 — h 'J T'J)V— 4 —4’ Ik 1, 2, 4 - b 0 T'/JU~ 3 - 
-Ok . ^UVUll/ (2-*4PU-'/'Jlk 4 -:**+>- '/U Ik 5 -:**■#■'/ U 
ju) . -r vyu-'/uii/ (3 — fv^n-'/u ik 4 -< v^-tr/Dik 5 — r 77 
-y-'/Ulk , 9-7 '/VJU (2-777'J;k 4-777U;k 5-^7'/Ulk 
, ft7xrjl/ (2 3 - f/j"7x-iK 4 -ft7xZJk 5 

-ft7x-iW , 77-^ (2-77-lk 3-77-ik 4-7 7-ik 5 
-77— Ik , 

[0 12 4] 

t!U7;i/ (2-tfUvik 3-tf'Jv;k 4-tfU7;k 5-fjvik , 5 
-7b7'/'Jlk kU^O-ll/ (2-t;USv-lk 4-tfLUv^lk 5-fcf 
us-y-ik 6 -kfus7-jk , k7s>=ik (3-tfU77- 

;k 4-tru^7-jk s-tTUfSO-ik . 4p/uii/ (2-*/uik 3-* 
yuik 4-+yu;k 5-*/'Jik 6-*/uik 7-*/uik 8-*/ 
yik , 7 7+y (i — fy^/uik 3— fy^/uik 4 - 4 'v+yu 
ik 5 -' ry*/uik 6— fy*/u;k 7~fy*/u;k 8—ry+yu 
Ik , 'O'/ [b] 77-11/ (2 —'O'/ [b] 7 7-Jk 3 -'O'/ [b] 7 
7—11/, 4 -'O'/ [b] 77—11/, 5 —'O'/ [b] 77— Ik 6 -'O'/ [ 
b] 7 7— Ik 7 -'O'/ [b] 7 7—11/) , 2, 3-ykh'D-^>7 [b] 
77-11/ (2- (2, 3-7tH0-'O/ [b] 7 7— Ik , 

[0 12 5] 

3- (2, 3-^kKP—^>'/ [b] 7 7 —IP) , 4- (2, 3-ykFD 
-<0'/ [b] 7 7— Ik , 5- (2, 3-ykFP-^>'/ [b] 7 7 -Ik 
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, 6- (2, 3-7t tb] 77~)l) > 7- (2. 3-yth’a 

-^>7 [b] 77-JW ) > 'O'/ tb] (2 —'O'/ Cb] f- 

^7x-JK 3 -'O'/ [b] ft7i-iK 4 -'O'/ [b] f^7x"Jk 
5 —'\>'/ [b] ft7xZJk 6 -'O'/ [b] ft7x-ik 7 -'O'/ [ 
b] f^7x-^) > 2, 3-vt KP-^>7 [b] ft7xZJl^ (2- (2 
, 3-7tFP-^>7 [b] ft7zZ^) , 3- (2, 3-vtHo-^> 
7 [b] ft7x-JW . 4- (2, 3-7tHP-^>7 [b] ft7i^ 
) , 5- (2, 3 — vt Kp— 'O'/ [b] ft7xZJk) , 6- (2, 3-7 
th*p-^>7 [b] ft7x-W , 7- (2, 3-7th'P-^>7 Cb] 
ft7xr; i/) ) , 

[0 12 6] 

4, 5, 6, 7-f h^tHP-'O'/ [b] ^71-^ (2- (4, 5, 
6, 7 — T’ h5t HP— 'O'/ C b 3 7*7xXi;l/) , 3— (4, 5, 6, 7 — 
fh7tHP- / <>7 Cb] ft7x-JW . 4- (4, 5, 6, 7-fl'7k 
KP — 'O'/ [b] ft7xZjW , 5- (4, 5, 6, 7-f h7tHo-^ 
>7 [b] ft7x-JW . 6- (4, 5, 6, 7-f h7k H P-^>7 Cb 
] ft7x^W , 7- (4, 5, 6, 7-fh7tFP-^>7 Cb] 7*7 
x-ll/) ) , 4, 5, 6, 7-fh7kFo-fX7 [2, 3 — c ] ( 

4- (4, 5. 6, 7-ft'7kFn-fl7 [2, 3-c ] tfUSTIk , 5- 
(4, 5, 6. 7-fF7t FP-fx; [2, 3 — c ] » 6- (4 

, 5, 6, 7-f F7tFP-fX7 [2, 3 — c ] tfUSTU/) , 7- (4, 5 
, 6 , 7-fh7tFD-fX7 [2, 3 — c] t'Jy;W ) , 7>KUll/ (1 
-7>FUJk 
[0 12 7] 

2-7>FUJk 3-7>F'JJk 4-7>FU3k 5-7>F'Jlk 6-7 
>HU Ik 7-7>FU*) „ 777>F'Jll/ (l-777>FUJk 2-77 
7>F'Jlk 3-777>HU;k 4-777>F'J;k 5-777>FU;k 
6-777>K'J;k 7-7V7>H'j;W > 1. 3-7t HP-777>H'J 
)l (1- (1, 3-yk F P— 7 77 > F U IF) » 2- (1, 3-ytFP-7 
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77>fuiW » 3- (i, 3—/th'o — fy 7>F l Jit') . 4- (i, 3- 
yt ho — f y7 > f uif) . 5- (l, 3-'>t fp-777 >k«jiw . 6 

- (1, 3-ytHo-4'/ , 7- (1, 3 ->fc F P-7 77 > 

f u ju) ) . 7>77ii/ (i-7>77ik 3-7>X7ik 4-7>77ik 
5-7>77ik 6-7>X7ik 7-7>77 if) . ^>X7 5 77u;i/ (1 
-'OX7S77'Jlk 2-^>X7 577'Jlk 4-^>X7^77'Jlk 5 
-^>X7S77uik 

[0 12 8] 

6-^>X7$y/Ulk 7-^>X7 577'Jlk 8-^>X7S77UlF 
) , ^>x^+77u;i/ ( 1 -^>x^-+ii7u;k 2-^>x^+ityj;k 
» ^>7^7yjlF (I — 'S>73 t 77 , Jlk 2-^>7^77'Jlk 4-^> 
7777'Jlk 5-^>'/f7'/U;K 6-^>7^77Ulk 7 -^>777 
7u;w v #int7Uii' (i-#iFA7'Jik 2 -^in^/uik 3-*;kt7 
Ulk 4 -#li//\Vyik ) > 5H->*^>X [b, f] 7-tf tr> (5H-7^ 

>X [b, f] 7iftf>— 1— 71k 5H-v^>X [b, f] 7*:tf>— 2 — 

7!k 5H->^>X [b, f] 71ffcf>-3-71k 5H->*^>X [b. f 
] 7*!tf>— 4— 71k 5H-7^>X [b, f] 7’£fcf>— 5— 71F) , 10 
, ll-7kHD-5H->k>X [b, f ] 7-tftT> (1 0, ll-7tFo 

- 5H-y^>X [b, f] 7*?t!>— 1—7 Ik 10, ll-vkFP-5H 
-'>^>X [b, f] 7-tfkT>— 2— 71k 

[0 12 9] 

10, 1 l-ykHD-5H-'>’7>X [b, f] 7ifk>— 3 — f IF, 10 
, ll-ykHo-5H-y^>X [b, f] 7-fcffcf >—4—7 Ik 10, 11 
-ykHo-5H-Jl7>X [b, f] 5 — f IF) , k^'J'7-^ ( 

2-k^'J>nik 3 — >—11'. 4-f^U>'~ll/) , tfD 'J7-1F (1 

-tfo'Jvnik 2 — tf □ U >— IF, 3 - tfp U >— Ik , 7x^lFtf'J'>lF ( 
2-7x-ll/tfU>*lk 3-7x-!l/tfU vlk 4 -7 x~ll/tf >J V)V> „ 7x 
-ll/k'J5'>Xll/ (2—7 x— 11/ fcf U S. 7— IF, 4-7xZlll/tf'J5'>-lk 5 
-7x-!I/kU Sv-lk 6 — 7 x — 11/ fcf U 5 > — l!/) . 7x-ll/tf7>-lU < 
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7i~Jl/eu yv-A' (3-7xx;i/fc?yy>-;k 4-7xxjl/fcOJ7>xj|, 
» 5-7xXJl/tfU7>x;|,) . 

[0 13 0 ] 

(mtf, 2-ft7xr;w;^-;k 3-7 h* 
>-7>7U;kfr;ktfxjk :**-y-7'j;i/#;i/*x;i/) 
* sai / Tts ^ s * 6 nfcfii ± TjE # Lfcao © tt ' j—jii s ^^- To 

r7U-;i/7ii/+;k*;k^-;n (mtf, (2, 3->7 h*>7xxjk 
7p kOi/*okKx;k ( 2 -7pp:P77jI/) ^>7x;k*7Jktfx;k <5 77 
u;kv7P^>7;k*;i/#n;k fcsffls&wu r7U-;ki 
;p*auTis^s-&.6nT^5©[±T3£*Lfcao© r7U-ii/7;i/+;i/j g£ 

arr. 

[0 13 1 ] 

*%W<Dik'9>yj\t. ftimoQbt :tu 7-k3-*g£t/<hkT 

S[W|l»0#«*tt#Xtty7^fl/«tt# £ k Tf§£t*5 0 , n 

^3a4 , k^S't4x«Ktt<T)S75^^E-r^>lb^ : S: 1 ©<b^Mr©IH^k:S$nIIE 

Htt£*%9!©ti!6BA£^$n&. -COOH, 5-fh7'/UMH 
-p (O) (OH) 2 fc£©|*tt«tt£tf#£-r3«£, 

£«>£» 7> ; &-7A. tJkfr'JX 7HJ7A, AU7A, #)!/> 

[0 13 2] 

7 5 7 & Xtt tf 'J '>01/75: £*©&*& ^7 P 7 U -11/* £ ko fc «fc 7 SIM 
©S##£i E’72>^'a» (Journal of Pharmaceutical Science, 66, 2(1977)iC— 

* s <h k icf^ $ nr k 5 aiwcsg nnB&JfiCWaf 5 

sft^^tr) &&&, JUbTKStttt* fiKBfi^. mj7;m-ph«£. h 

' J ^ pnffiifi , B 1 && 7 K > iI , fc !; i / t :>& J £, 7 D >| 

3A77tI, S5K& 7-7JI/#*. 7>7ll zlftifi, £Mft 

&&&&, 7 7>7Jk*>1t>:&, x7>7JkJs>&^ tf7 U 
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[0 13 3] 

|5]$}C. -COOHXtt- P (O) (OH) 

, ^377)k H 77 

:?§ 23 ! l £: &©£ LT ^ 

[0 13 4] 

££>£, &5£tyW ik'aVtKD^lZte. 

M&-?tz>b<Dtf$>z>o z.O'toummk&yj'b* 

&sffla§Wk m$L%. mi mm, iseiPx«fao#^L^* 

Tk £, %, SJjtjXteh h ®£^ W £ fc & E ^ WJ £ g £^ T 3 c :£{;: 

t!K0S0 d t &«t5. 

[0 13 5] 

JSfiHfc^l a ®{ fc £ W . kkO | y £ j £! iT&£o 

[fcl 5] 




Si 8 



[0 13 6 ] 



CldT , 

A\t, a*®xSiSS&i:&-ti:T, OK'JiK ^>7 [b] 7 

t7x-ik ^>7 [b] 77 -jk o^/iuk ^>7 [b] <y+-ti-7u;k 

. ^>X7 5 77'j;k. ^>X^77'J)k ^>X4*++>-7U;k. 4, 5, 6, 
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7 — '7 - h5 r tf'D — J [ 2 , 3 b] k *J is )V * 4 , 5, 6, 7 T b7h 
FP-fx7 [2, 3 - c ] tfU>*Jk 4, 5, 6, 7-fl'7kFD-fX7 
[3. 2 — c ] k'JvMk 4, 5, 6, 7-fh7kFP-fx7 [3, 2-b 
] k'JvJK 4, 7-vkFa-5H-fX7 [2, 3-c] )k5U3:4, 

5. 6. 7-rF5kHa-4, 7-l^7>-fx; [2, 3~b] 

[0 13 7] 

R,«, COR 5 . OR 8 > CF 3 . — h □, ->77, S0 3 H, S0 2 NR 7 R 8 , 
PO (OH) 2 , CHjPO (OH) 2 , CHFPO (OH) 2 , CF 2 PO (OH 
) 2 , C (=NH) NH 2 , NR 7 R 8 X« 

[0 13 8 ] 

Utl 6 ] 



,N. 

N N 

7" 


o'V 0H 

y 


y 


,N V , 
HN V 


.8.9 D 

N $*0 

7° 


o N V OH 


s * n ^°h 

y 


)-Y 


n' N V' 0H 

y 


N^.1 
U > 

o 

X 


X 

o 


y N v , 

F 


«r\ 









OH 



°''S 

HN' S 0 



> 



N 



»cV 

/ 0 



SH 




[0 13 9] 



Rj(i, 

Ut 17 ] 
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it*. R 12 . R, 3 RtfR u tt, Ml/T, C,-C 6 7m 7 
u-;k 7U-)i'C,-c 6 7)i'*;i/r&o. ^LT7;i/+;i/Rz77U— 

[0 14 0 ] 

R 2 «, COR 5 , OR{. CF 3 . rFo, '>77, S0 3 H, S0 2 NR 7 R 8 , 
PO (OH) 2 , CHjPO (OH) 2 , CHFPO (OH) 2 , CF 2 PO (OH 
) 2 , C (=NH) NH 2 , NR 7 R 8 X(1 
Utl 8 ] 




[0 14 1 ] 

R 3 . R 16 &tfR 17 «, ®*bT, *3^, AD, -hn, >7 7, MJAD7 
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7;k C,-C 6 7W, 7'J-;k 7'J-;i/C,-C 6 7^+;k kb'a+k 
*;i/TH+'>c,-c 6 7;p+;k c l -c 6 7)U*)i'**i'ti)\'X-)i' 

, 7U-;k**'>#;kfc:;k 7U-;wc,-c,7;p+;i'^S'*^#-^. c 

,-c 6 7;kk>k**x Ci-c 6 7;p+;^+s/c,-c 6 7^+;k 7'J-;w 
*X 7U-;i'C,-C 6 7;Wk**X 7U-;i/C r C s 7M^-t+VC 
,-c 6 7JWk 
[0 14 2 ] 

C,-C 6 7)l'*JU7*> C,-C { 7MiWC r C 6 7;Wk 7')-)l7 
7U-;i'C l -c 6 7;w^^. 7U-;1/C 1 -C 6 7;^^«C,-C 6 7 
;i/+;k nr 7 r 8 , Ci-c 6 7;1/+;p- 75 / c,-c 6 7ikk>k 7U-^c, 
-C 6 7;^l/75 /c,-c 6 7;p+;k v (7'J — )VC x -C 6 7)V^rM 75 
/c,-c 6 7;i/+;k c,-c 6 7JWfcfr;M?-;k c,-c 6 7;ww^ 
;i/C,-c 6 7;i/+Jk 7U-;i'C,-c 6 7;!/+;kfr;ktf-;k 7U— ;i/C,-c 6 
, - c 6 7)i*)i. c , - c 6 7Mjw^^. 

[0 14 3 ] 

c 1 -c 6 7;i/+;^;^+^c 1 -c 6 7;i/+;k 7U-MM+k 7U- 
;UC,-C 6 7;i^;k^ktf*'X 7'J-JK r C 6 7MMm'>C,-C 6 
7^+;i/> c,-c 6 7;i/+;kfr;kF-^75 /, c,-c 6 7;i^kfr;ki^Ji/- 
75/ c,-c 6 7;i/+;k -*;^-;unr 7 c 1 -c 6 7;|/+;i/COR,p 7>j 
— / kC, — C 6 7)V^r)^tl)l^~)V7 5 / . 7 u — , - c 6 7^+;i/*;i/^-;i/ 
75/C,-C 6 7JWk CONR,R 8 . XttC,-C 6 7;WPCONR 7 R 8 T 

&o» ^^T7^+;pfi.c/7 | j-;i'S«[£ickam$nTi5 0, r u «. nr 7 

R 8 , XttC,-C 6 7;P+;WNR 7 R 8 TfeO. 

[0 14 4 ] 
lit 1 9 ] 
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T&O. it*. R„. R, 3 S.tXR u tt, ffi&kT. 7km> c,-c $ 7;p+;k 7 
ij — 9k 7U— ;|/C,-C 6 79kk>k7?$>0. •etT^7;i'+;i'S.^7 , J'-;i/S« 

[0 14 5] 

R 4 te. tMS, tHn+'X C,-C 6 7M;k 7U-;k 7U-9i/C,-C 6 
7JMr9k NR 7 R 8 . ^-C^lP+lkt+XC&O ; ZZ.'V7)V^-)VRZf7'J 
-jimt&Mtzmm nx45 o . 

r 5 «, tFP+'X c,-c 6 7;i/+;k 7U-;k 7 U-^c,-c 6 t;^ 

;k c f 3 > nr,r 8 xj>o ; c:c:T7;Mr,*&tf7U- 
TfcO, 

R fi fck zK^. C,-C 6 7;kk>k 7U-9k 7 U-^Cj-C 6 7JWI'T^ 

19 ; ^dT71l/+9l/S.Z77'J-;i/S«[£Jctxa^^nT*0. 

[0 14 6] 

R 7 RVR 8 tt> **, C-C 6 71WK 7U-;k 7U-9PC,-C 6 7;P4r 
;k c,-c 6 7;p+;i/-*9^-;k 7 U-;kfr;i'*-;k 7U-;i/C,-c 6 7 
;i/+;p-*9^-;k c,-c 6 7;p+^-*iI/^4 i '>x«7 | j-;pc 1 -c 6 79I/ 

(ccx'7;!/+;i/S.t>'7U-;ps«[£ 
itteg^nTkS) ; £>5k&. R 7 RtfR 8 tt. 

mmtmz. 3~i mmximM<n#fr6MR£tifzo 

[0 14 7] 

*&<<hfc-X>©C,-C 6 7;kNk 7'J-;k 7'J-9l'C,-C 6 
79Wk h Ko+k C,-C 6 7JMp;k**X 7'J--)K,-C 6 7iWW 
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C r C,mM^C,-C,7W. NR 9 R 10 XteC,-C 6 7)l/ 
+;P75/- Cl -C 6 7;Mr^Ttt*fc*ttSnT^T*D. C-T, R 9 &tf 
R l0 tt. **, c,-c 6 7)Mr)k 7'J-Jk 7U-;pc,-c s 7;^k c, 

7U-^;^-Jk 7 U-jk,-c 6 7WM 
;i4?-;k C ,- C { 7J^MM+'>Xtt7 U -^c , - C 6 7)l*)lt>)\'#* 
y^btiCl/T 

St)\ ^9T7d:Hn^R7R^R 8 ti, 6X 

«7M75>. ATfe§. 

[0 14 8] 

3 6fc % *58H0ff*UMfc£toWU R 16 RIfR 17 )&«**T*Sfl:¥a: 1 aOlb 
£4TC&5. 

o 

C^h 2 0] 




N 

^Rj 

o 



3*1 b 



[0 14 9 ] 
dCT. 

Ali. mib(DZl^t-&tT, 7 U -)1/T& 0 . 

R,tt, **, COR 5 , OR 8 . CFj. -hP, ->77, S0 3 H, SO z NR 
7 R 8 , PO (OH) 2 , CH 2 PO (OH) 2 , CHFPO (OH) 2 . CF 2 PO 
(OH) 2 , C (=NH) NH 2 , NRjR 8 XH 
[0 15 0 ] 
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[it 2 1 ] 




[0 15 1 ] 
X\t, R,te> 
[it 2 2] 




T&O. R |2» R l3 RtfR, 4 tt, **, C,-C 6 7MJk 7 

U-lk 7U-)VC,-C 6 7)WPT&9, ^UT£©7;MfJWfetf7'J — JbM 

[0 15 2 ] 

R 2 tt, COR 5 . OR 6 , CFj, — P □> y7/, SOjH. S0 2 NR 7 R 8 . 
PO (OH) 2 , CH 2 PO (OH) 2 . CHFPO (OH) v CF 2 PO (OH 
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) r c (=NH) NH r NR,R 8 X}1 
[it 2 3 ] 




5 £ ittRS tl. 

[0 15 3] 

Rj. R I6 RtfR 17 tt. mSLV T. **. An. -bP, '>7/. MJAD^ 
?-;k c,-c 6 7ib+;k 7U-;k 7 'J-k,-c 6 7^, 

#;!/#+>', #Jb#+i'C 1 -C 6 7JMr.>k C,- 

jb/tfrjk 7'J — JbC,-C 6 7Jb4yb^+^^k^ 

—lb. C 1 -C 6 7JMyM*+;A C 1 -C 6 71b+lb^"+i / C 1 -C 6 7;b ; ^lk 7 
7'J-;bC | -C 6 7;b+lb^+'>. 7U-lbC,-C 6 7;b+lb^ 
+ ^C,-C 6 7;b+;b. C,-C fi 7;b+lb7^v C,-C 6 7Jb4rJb7:*C 

,-C 6 7;b^k 

[0 154] 

7U 7U-JbC,-C 6 71b*;kM\ 7U-JbC 1 -C 6 7;b+;b^ 
^C,-C 6 71b+;k NR 7 R 8> C,-C 6 7lWb7^yC,-C 6 7;b^k 7 
u-;p C ,-c 6 7^+^75yc,-c 6 7;p+;k s? (7V-;bc,-c 6 7;b* 
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M 75/c,-c g 7;M^k c,-c 6 7;w^;i/^-;k c,-c 6 7;Mr^ 
*;i/^-;i/C,-c fi 7;i/+;k 7'j-;i/C,-c 6 7jP+;u*;i/^-;k 7U-^ 
c , - c 6 7;i/+;p* c , - c 6 7 JMp;k c , - c k. 

7U-;k*JJl/#*'X 7U— 

, - c,7J^;w 7 u -; pc , - c 6 7ji/*;k*j Jktf * x 

[0 15 5] 

7'j-;i/c,-c 6 7;i/+;i/*;i/^vc,-c 6 7;i/+;k c,-c 6 7;k*;ktt 
;i/^^;i/75/> c,-c 6 7;p+;w*;^— ;P 75/ c,-c,7>Mr;k 
7H-;i/NR 7 c 1 -c 6 7;i/+;i/COR 11 , 7 >J -^c , - 

7sa 7U-Ji/C,-c 6 7;p+;^;^“;i/75y c,-c 6 7;Wk con 

R 7 R 8 , XttC,-C 6 7;i/+;i/CONR 7 R 8 TfeD, ::T7WMtf7'J- 
ll/gliftSilCgi£$nTfc9. R u \t , NR 7 R 8 XttC-C 6 7mCONR 
7 R 8 T&-5rt\ 

Rjtt, 

[0 15 6 ] 

[Ik 2 4] 




T II 

R« o 



T&D, *£+, R 12 . R„fttfR, 4 tt. **. C,-C,7m 7 

u-;k 7 U-;pc 1 -c 6 7^+^t*o, ^•UTC<7)7JWi/RrX7U-;V'® 

[0 15 7] 

R 4 tt, 7m tKn+k C,-C 6 7JU*JU, 7')-)l * 7')-)V C,-C 6 
7;i/+;k nr 7 r 8 , c 1 -c 6 7;i'+;i/X4r'>T*«9 ; 
nr* 0 „ 
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R 5 tt. tKn+y. C,-C 6 7;M t lk 7'J-lk 7 0-)lC { -C 6 7P^r 
)V, CF 3 , NR 7 R 8 T$>Q ; 

T43D. 

R 6 tt, **. C,-C ,7m 7'J-JK 7UHK,-C 6 7mtfe 
[0 15 8] 

R 7 K.tfR 8 te, C,-C 6 7;Mrlk 7U-lk 7 'J -)VC X ~ C 6 7-Mr 

)]/. C, — C 6 7 70— 70—)VC x —C{7)V 

;k c r c 6 7m-^^'>xii7'J-jK,-c 6 7m 
UTiHiR Cl Z.77 JU : ¥JU2kZf7 0 

3*1TV'Sj&' ; R 7 &.tfR 8 te» 

mtmz, 

&$HS3ixWtfSr##e*^ -StiSXteH 

[0 15 9] 

'pu<t*>— 3©C|-c 6 7^)K 7U-;k 7U— ;pc,-c 6 

71l'4 L Jk tFD+y. 3*3r'A C,-C 6 711/+ll'^*^ 1 ^. 7U— 1PC,-C 6 7 
C,-C 6 711'+;P^+'>C,-C 6 7;^l'. NR 7 R 8 XliC- 
C 6 7JW+^75 7-C,-C 6 7;WWTtt#»w#«SnT*0. R 9 R 

tfR, 0 &* Tk^t. C,-C,7;Mr;k 7U— Ik 7'J-^C,-C t 7MiK c 
,-C ,7JI4WKC^, 7U-**>M*-Jk 7U-;WC 1 -C 6 7^+^* 
;kk~;k c,-c 6 7;^*;^+'>x«7U-;pc,-c 6 7;w^;^+ 
s/<D*j&»e>^ur»RSft; dCT7;wi'^'7U-^s«ttS^e^$n 
TV'Sj&M *3TfcW*ltf, R 7 RtfR 8 «. ffiibx. ISWXtt»iM&ft»^5 
, 6X«7M75>, <5 FXtt9^Z»T*3*', 

[0 16 0] 

^wtc;^pi^^x«MS{wct-5-€-ne)WS, 

S14STS5. 




( 82 ) 



t# 362002-506072 



l tfMfco^T&oT. R 1 &TE 

05 - rh 7 '/' J ^ 5 . 

[0 16 1 ] 

[fc2 5] 



H 

,N. 

N N 



XttCOR 5 T*D. R 2 «COR 5 Tfe4. 

[0 16 2 ] 

»£U>fc£W4R 5 J&<OHT, R 4 te*mT&3. 

2- (**+HJ;l'-75 y) 4, 5, 6, 7-f l'7tFP- / 07 [b] 7 
t7x>- 3 

2- (**7 U IP-75 y) -6 -**7 4, 5, 6, 7— rb7kKP-^ 
>7 [b] ft7x>-3-AM>t, 

6-^>77;i'-2- (**u-u;u-7ay) -4, 5, 6, 7-fh7kF 
□-fxy [2, 3 — c ] try$»3-rt;M*>K. 

6 -^>'711/- 2 - (*=HJ-'J71/-75y) -4, 5, 6. 7-f h7kKo 

-fxy [2. 3 — c ] t*'Jv>3-*;p^>^ 

[0 16 3] 

6-y*7P-2- (**H'J;P-7Sy) -4, 5, 6, 7-fh7bh'D- 
fxy [2, 3 — c ] 

2- (**-9-'J;P-7^y) -6 — 7iW-4, 5, 6, 7-fh5tH 
o-fxy [2, 3 — c ] hf'Jv J >3-*;i/^>^ 

5 — / ^>7'f 7U— 2 — e**U-U^-7Sy) -4, 5. 6, 7-fh5tH 
P-*xy [3, 2 — c ] 

5—*>z?)l-2- (*4FiJ-'j;i/-75 y) -4, 5, 6, 7 -f h 7 tKD 
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-^xy [3. 2 — c ] 

5- y7yb-2- C'MrU’Ulb-75 J) -4, 5, 6, 7-rh7kFo- 
7xy [3. 2 — c ] 

[0164] 

2- 'J lb-75 y) -5-7x^fJF-4, 5, 6, 7-rh7kF 

D-fi/ [3, 2 — c ] k!'! v>3-#lbtf>^ 

2- (**-tky lb-75 y) -4, 7-yth'D-5H-fx; [2, 3-c 
] e7>-3 -tuixym. 

2- 'J lb-75 y) -4, 5, 6, 7-fh7k h'n-4, 7-X^ 

y-fx; [ 2 , 3 — b] euv>3-*;i/^>®, 

2- Ot+lty lb-75 y) - 6 — fcf U v>2 -<71/7771/- 4, 5, 6, 7 
-7b7kHa-7xy [2, 3-c] £ U i?> 3 -:*lb#>i&> 

2- (**H-yib-75y) -4. 5, 6. 7 -7 b7k HP-7xy [2. 
3-c] euv f >3 -*ib#>&» 

[0 16 5] 

2 - (**-y-yib-75 y) - 5 - ( ( (4-/T+y-yoy>-4H- 2 - 

yjlbtfxib) 7$/) *71b) -4, 7 -yk Ho- 5H-fxy [2, 3-c 
] k5>-3-#ib*>$E, 

6- (3-* h*7-^>vlb) -2- C*7+k y lb-75 y) -4, 5, 6 
, 7-fF5kFn-fxy [2, 3-c] M U 9> 3 -#lb#>$, 

6- Ct+H-'J lb-75 y) - 1 H-OK— !b-7-;fr!bJtf>#» 

6- lb-75 y) - 1H -' ( >H— lb-5-#lb#>&, 

1- (3-y b+'>-^>vlb) - 6- C*4rH-'Jlb-75y) - 1 H — f 

>F-ib-5-#ib*>&. 

[0 16 6 ] 

2- Ct+U- U lb-75 y) -6-kTUiy>3--rib7^1b-4, 5, 6, 7 
-fF 7 kh*D-fxy [2. 3-c] tf'Jv>3 -7lb#>$> 

2- (^-+ity lb-75 y) —6 — tf 'J iy > 4 — -f Iby 71b — 4 , 5, 6, 7 
-rF 7 kFD-fxy [2, 3-c] kf 'J 3 -#lb*>®> 
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2- IP- 75/) - 5 - (2’ -XtfP [1* 3’ ] 

) 6, 7-S>kKn-4H- / <>7 [b] 

3 - [4- (3 >- 4 — -tr^7v>— l- 

-6- (^U-U^-7 5 7) 

2- C**D-'J-75/) -6-*/U>-2 — f;M^-4. 5, 6, 7 
-rh7tHP-fx; [2, 3 — c ] tf U v>3-*;^>®. 

[0 16 7] 

2- (**-»)-U;l/-75/) -4, 7-ytHP-5H-fl7 [2, 3-c 

] 7:ttf7>- 3 -#)!/#>&> 

2- -6-^+V-4, 7-vt HP-5H-7X7 

[2, 3-c] 7^bf7>-3-*;^>^, 

2- (*=H)-V;i/-75/) -6, 6-S>**7-4. 7-vth*P-5H- 
fiy [2, 3 - c] 3 

2- (^-+itU;p-75/) -9H-7X7 [2, 3-c] yp/>-3~# 

2- ( (2-H-xh7'/!P-5-*;i/#x;i/) 75/) -4, 7-vtKP 
-5H-7X/ [2, 3-c] tf?>- 

N- (3- (2H-fh7'/^-5-'fJW -4, 7-vt HP-5H-7X 
/ [2, 3-c] fcT7>-2-4 ';i') 

[0 16 8 ] 

2- (^4fD-U^- 75/) -4, 7 -vt HP- 5H-7X/ [2, 3-c 
] fcf'Jx>3. 6-/*^>t-6-^>y>X7r)K 

2- (^*+-t)'U)l'-75/) -4, 7-ykh'P-5H-fx; [2. 3-c 
] tf U i/>— 3, 6-v*;^>^-6-X^;i/XX7Jk 

6 — 7-feT/l'— 2 — (^+U-U;P-75/) -4, 5, 6, 7-fh7kKD 
-fxy [2, 3-c] tf'Jv>-3-*;i/^>iE, 

2- (^-+D*U;i/-75/) -6-7xx;i/*;W'? < t'f;i/^7 , yp-4, 5, 6 
, 7-fh7tFP-?xy [2, 3-c] trilby- 3 -2ui/#>$L 




( 85 ) 



#^ 2002-506072 



5 _ d 3-ykHn — f y-f > F— )F- 2 --f 

;l/ ) _ 2 — ;|/-75>/) -4, 7—>*tHD-5H-fX/ [2, 3 

- c ] 3 

[0 16 9] 

5 — - 2- (tWJ^-TS/) -4, 7- 

ykHO-5H-fXy [2, 3 — c] fc?7>-3 

5 — 2 — (^'4rD‘U)l'— 7^ y) — 4 P 7-ykF 

n-5H-fxy [2, 3 — c ] ¥y>~ 3 -tDltf'/ffc* 

2 - (**■*') )l z-75 7) -5- (1-^+y-l. 3-ytFn-4V4 
>H _^_ 2 -y;p^^yP) -4, 7-^tHn-5H-fX7 [2. 3-c] 

t‘7>- 3-*;^>tt 

!_ ( 2 - (4-y^;i/-tr^7'y>- 1 -<;w -2-t+v-x?;w - 

6 - (^-^-y-uyp-75 y) — ih — r > f— )V- 7 -tui'tfytfc* 

n- (4-*;!/^+'>y7;u-4, 5, 6 , 7-ff7ki ; o-^>'/ [b] 
7^7 X>- 2-4'yW -Jfr+lJ-A#. 

[0 17 0] 

n- ( 4-yjy^^xy.5 i iy>-4, 5 , 6, 7 -fh^kFP-^y'/ tb 
] ?t7i>-2 — OW 

N _ (4-*;i/^+vy7yl'-4, 7-ykFO-5H-fx; [2, 3-c 

N _ (4-*;^^->y5 1 l/>-4, 7-ykHn-5H-fxy [2. 3- 
c] tf7>-2-4';P) 

N_ ( 4 - (2 H--r hy'/yi'- 5 -4, 5, 6 , 7-f ^7 
[b] 7-:*7x>-2— f;W 

N- (4 — (2 H- 7 - Fy'/ll'- 5 -'f -4, 7-v ! kt i a-5H 

-fx; [2, 3-c] t“7>-2y;u) 

[0 17 1] 

2- (:t++MJ)F-7$ 7) -5- ( (3 -7x J *'>-'<>'/'{ ^7 2. J ) 
-4, 7-ytFn-5H-fxy [2, 3-c]) tf7>-3-rt 
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5— ( (3, 5 — /) — *7)V) —2— 

IJ; i / _ 7S y) _ 4> 7 - yt FD - 5 H— fX/ [2, 3 - c ] ) t°7>-3 

5- ( (3, 5-fcfX- HJ7£:tP/7)l'-'<>7<)l'75/) 

-2- Ot*+Mj;l,-75/) -4, 7-/th*D-5H-fx; [2. 3-c 

] ) t?7>- 3-*Jl/^>^. 

5- ( (:>7 7 5 / ) -/T/W -2 — (:3*4rtMJ.Jl/ 

-75/) -4, 7-vtHP-5H-^X/ [2, 3-c] ) V.v'y-3-ti 

5 — ( ( 3 —v 77)1/7 5 / — 'O'/'f )l/7 5 /) -/7)W -2- (**D- 
U71/-75/) -4, 7-vt HP-5H-7X/ [2, 3-c] ) t7>-3 

[0 17 2] 

5 — ( ( 4 -7-t7)l/75/-^>'/4'^75/) -*?M -2- (**-* 
U)l/-75/) -4, 7-vt HP-5H-7X/ [2, 3-c] ) tf7>-3 

-tui-tfywt. 

5- ( (2-v^P^>h-2-Xx;i/-7-t7)l/75/) -/7)W -2- 
0**+Mj;i/-75/) -4, 7-/th*0-5 H-fiy [2, 3-c]) t" 
7>- 3-/7)^>iE, 

5- ( (2 -7-fe7)P75/- / ^>'/4’)V'75 /) -2- (**U- 

ij 71/— 7 5 / ) -4, 7 -S?fc HP- 5H-7X/ [2, 3-c] ) £5>-3 

5— ( ( 3 — / h + v— ^<>'/4')P75 /) — /7)l') -2— (^'4 1 itU)l'— 
75/) -4, 7 -yt HP-5H-7X/ [2, 3-c] ) tf7>-3-^J)P 

5- ( (4-v/5^75/-^>'.Af^75/) -/^)P) -2- 
U)l/-75/) -4, 7-ykHn-5 H-?X/ [2, 3-c] ) tf7>-3 
-ts) 145>8i, 
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[0 17 3] 

2- '-75/) -5- ( (4-7i/+^-^>'/<^757) 

-y7)U) -4, 7-ykKD-5H-fX7 [2, 3-c] ) \£y>-3-tJ 
)\ 

5- ( (4-7-fe Mr S'- '<>'/•* ^7 5 7) - 2- 

-75/) -4, 7-/kFD-5H-fi; [2, 3-c] ) tT9>-3-* 

5- (7h-2-X/<;i/75y-^5 1 ^) -2- (^+MJll/-7S /) - 
4, 7-ykKP-5H-fX7 [2, 3-c]) t?7>- 3 -#)!/#>&. 

2- )b— 75 /) -5- ( (4-t+7-4-7iX)l/-yf 'J)V 

7 = 7) -*7)10 4, 7-ytFD-5H-fX7 [2, 3-c] ) My'y- 
3 

2- 0**D-'J)W-7Sy) -5- ( (5-^+y- y s+U-7'r;P75 7) - 
y^;|/) 4, 7-yt KP-5H-7X/ [2, 3-c] ) k?y>- 3 -*J)b$ 
>». 

[0 17 4] 

4- *)l/+v^7)l/-2- (WJ^-75 7) -4, 5, 6, 7 -7 by 
bh’D-'O'/- [b] 7iy7x>-3-*;H>®. 

2- (:**Hj-«j;i/-75/) -5- ( (2-ft7x>-2-'f)F-7tf)l 
75 y) -4, 7-'7kFD-5H-fxy [2, 3-c] My's- 

3 

5- ( ( ( 1 H — f > K-;i/- 2 -7j)l/^x;i/) -75./) ~/7)D -2- 
W$-y-'J)b-75 y) -4. 7-ykFn-5H-fxy [2, 3-c] ) t* 

5- ( ( (lH-OF-ih3-W^xW -75/) ~2~ 

(WJ)H75 7) -4, 7-ykFP-5H-fX7 [2, 3-c] ) fcf 
7>- 3 

5- ( ( ( 1 H--T > F— )V~ 5 -ti)b#—)b) -75/) ~/^Jb) -2- 
(WJ)H75y) -4, 7-ykFP-5H-7xy [2, 3-c] ) M 
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[0 17 5] 

2 - /-7s/) -5 - ( (3-truv f >-3—i';i/-7^'jp 7 

-;*77H) -4. 7-^tHP-5H-fxy [2, 3-c] ) kx 

2- (:**7 1 J7H-75y) -5- ( (4-t+y-4-7ix;H^h-2 
-xy77l/75y) -*771/) -4, 7-yt HP-5H-7xy [2, 3-c 

5- ( (2- (4-^>yW+y-7x/+'» -7-t77l/75 /) -*7 
;i/) -2- C74P+HJ 7P-75 /) -4, 7-ytHP-5H-fx; [2, 3 
-c] ) kx>-3-7J7l/#>&, 

2- C**7U7l/-75y) -5- ( ( (4-t+y-4H-7D/>-3- 
-757) -*77l/) -4, 7— vfcKP— 5H — 7X/ [2, 3 

— c] ) kx>— 3 —tDVtfyffli* 

[0 17 6] 

5- ( ( (5-^>v)l/777- 1H-7>K— 71'-2-#7M?r:7W -75 
y) -*77H) — 2- (^+1tU71/-75/) -4, 7-7kFP-5H-7X 
y [2, 3-c] ) 3-77^>^. 

2 - 7$/) -5- ( ( 3 -7t7x>- 2 — 7 71/— 7^ 'J 71/ 

757) -*77l/) -4, 7-ykHP-5H-7X7 [2, 3-c] ) kx> 

- 3-771/4n>^> 

2- (7+7U7I/-757) -5- ( ( (4-t+7-7P7>-4H-3- 
771/#X7!/) -75 y) -*77l/) -4. 7-'7kHP- 5H-7X7 [2, 3 
-c] ) k7>-3-#7l/#>&< 

2- (7+7U7P-75y) -5- ( (3 -7xX7l/~:/ok:tx7H75 y) 
-/77W -4, 7 —7k Ho — 5 H— 7xy [2, 3-c] ) k?>~ 3 -7 
7l/#>®. 

[0 17 7] 

5- ( ( (77>- 2 -737^X71/) -757) -*771/) -2- (^+7U 
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^_ 7 57) - 4 , 7~7t FP-5H-7X7 [2, 3-c] ) fcf5>-3- 
# 11 /# 

5- ( ( (77*U>-2-*)M^)» -757) -*7)!/) -2- (*7 
1 HUI/-757) -4. 7-^tHD-SH-fi; [2. 3-c] ) tT7>- 
3-7 j)1/*>&> 

2- C**U-y;i/-75/) -5- ( (2-7x/77-7-fe7)l/75 7) - 
*7)1/) -4. 7-ybFD-5 H— [2, 3-c] ) fcf7 >- 3 -#)l/ 

2- (*7D-'J)t/-75 7) -5- (7xX)|/7-fe7)l/75 7-*7)l/) -4 
. 7-ytFo-5H-fX7 [2, 3-c] ) tfy >- 3 -#)!/#>&* 

5- ( (2- (3, 4-7* h*7-7xX)l/) 74:7)1/757) -*7)W 
-2- (777'J)l/-75 7) -4, 7 -7t HP- 5 H-fI7 [2, 3-c 
] ) \±7>-3~t))l#>m. 

[0 17 8 ] 

5- ( (2- (4-lh+y-7x-JW -74:7)1/75 7) -*7)W -2 
- 0*=HJ-y)l/-75 7) -4, 7-ytHo-5H-fX7 [2, 3-c] ) 
t!7>-3 -#)M?>®. 

2 - Ot7+MJ)l/-75 7) -5- ( (3-7xX)l/77'JP7)l/75 7) - 
*7)1/) -4, 7-7fcHP-5H-7X7 [2, 3-c] ) £7 7-3-73)1/ 

5- ( (3- (3. 5-7* h77-7xX)l/) -77 U POI/75 7 -*7 
)W -2- 0*7D-'J)l/-75 7) -4, 7 — 7fc HP— 5 H — 7X7 [2, 3 
-c] ) £77- 3-T7)l/#7^ 

2- (7T77U)l/-75 7) -5- ( ( ( 5 -**'/- £ P U 7 >- 2 -73)1/ 
#X)W -757) — *7)1/) -4, 7— 7tHP— 5 H— 7X7 [2. 3-c 
] ) £7 7-3-7J)l/*7SE, 

[0 17 9] 

5- ( ( (7 7>-3-Tj)!/*X) 1/) -75 7) -*7)1/) -2- (777'J 
)l/-75 7) -4, 7 -7t KP- 5H-7X7 [2, 3-c] ) £77-3- 
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f}) 0 tf>g£> 

2 - (^-+-y-U )V~7tJ) -5 - ( ( -7 

^y) -4, 7-ytHD-5H-fxy [2, 3-c] ) M?>- 

3 -#)0#>§£» 

5 — ( (2- (1. 3-v**V-l. 3-^kHo- fVOH-^-2- 
■i)V) — 7 -feOl '7 5 / ) — ;*O0 - 2— (:t4-t0J)l/-75 y ) _ 4, 7 — 
' 7 t Ko- 5H-7X/ [2, 3-c]) kf 7 >- 3-#)0tf >S£> 

2 — (**-»*- U ^-75 y) - 5- ( ( (¥?'?>- 2 -tlfrX-M -75 
y) _yo 0 -4, 7 -ykKD- 5 H-?xy [2, 3-c] ) t“7>-3 

2 _ (^-+D-U^-75y) - 5- ( ( 

— )0 — 7^y) — 77)0 —4, 7 — iytFP-5H — 7X/ [2, 3 — c] 

) 3 -yj) 0 #>^. 

[0 18 0 ] 

2 - Ct++MJ)l'-75y) -5- ( ( (\d')i?y-2-tl)V#—M -75 
y) - 4 , 7-ykHo - 5 H-f xy [2, 3-c] ) t!7>-3 

2 — (^-+D-'J)l/-75 y) -5- ( ( ( tf u V>- 3 -7)0tfx)0 -75 
y) -77)0 -4, 7 -vt Ho-5H-7xy [2, 3-c] ) t£5>“3 
- 7 ) 0 K>M> 

5 - ( (2- (3, 5-fcfX- h'J 7 MO/f^- 7 xX )0 -7iz:7)I/7 
= y) - 77;0 -2- Ct7+0J)l'-75 y) -4, 7 -'7t KP- 5 H-7 
xy [2. 3-c] ) fc!7>- 3 -#)!/#>$. 

5 — ( (3-^>-t?>X)l/7x;i/-y“Pk!^-x;i/75y) -*7)0 - 2 - ( 
*7D-U)l/-75y) -4. 7 -vtHP- 5 H- 7 xy [2. 3-c] ) k7 
>- 3 -*)!/*'>&, 

[0 18 1 ] 

5- ( (3- (3, 5 -/ 7 MO- 7 X-W - 7/7 ij □01/75 y) -7 
O 0 - 2 - (t+H , J)l'-75y) -4, 7-->‘th*P-5H-fxy [ 2 , 
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3 — c ] ) 

2- (ttV'J )l/-757) -5- ( (4-t+7-^>h-2-x;<;i/7 
57) - 4 , 7-^tFP-5H-fx; [2, 3 — c ] ) My'y- 

5- ( (3- (1. 3-S***V-l, 3-ykFo- x f'/4> H — JU— 2 — 
-f;W -ynkf";W7 5 7) - 2- (^-+U-'j;i/-7 5 7) -4, 7 

-ykh*P-5H-fx; [2, 3 — c ] ) fc? 7 >- 3 
2- (:f4r+MJ)l,-75 7) -5- ( (6 )IT$ 7) - 
77)W -4, 7-ykFP-5H-fI7 [2, 3-c] ) k7>-3-M 

[0 18 2 ] 

5- ( (2- (4-^W5 7-7xXW -7tW5 7) -*?)V 
) -2- 1P-7S7) -4, 7-yk FP-5H-7X7 [2, 3- 

c] ) \f.yy-3-ti)]/^y^ 

5 - ( ( (5-^>'/ (1, 3) Vtt'JiV- S-tUltf-M -75 7) - 
*9-M - 2- (**D-'J)!/-75 7) -4, 7-7kFD-5H-fX7 [2 
, 3-c] ) ^yy-3-AJU^ym. 

5- ( (2-7-tr^;U757-3-7x-)l/-yptr^--;P7 5 7) -7-7)1/ 
) -2- (77D->J)l/-75 7) -4, 7-7tFP-5H-?x; [2, 3- 
c] ) t°7>-3-*;^>^ 

5- ( (2 -7-feh + '>-^>'77 71/75 7) -7^)1/) - 2 - 0 tttyjU 
-757) -4. 7-7kFP-5H-fX7 [2, 3-c] ) tf ^ > — 3 — ^3 

[0 18 3] 

2- C**-t)-'J)l/-75 7) - 5- ( (2-t+7-3-7xX)l/-7Dkt 
—)l/ 7 5 7) -7771/) -4, 7-ykFo-5H-fX7 [2, 3-c] ) tf 

5- ( (2-^>'/77F75 7-7-fe77l/75 7) -7771/) -2- (:**-7 
U71/-757) -4, 7-ykFP-5H-7X7 [2, 3-c] ) £7>-3 
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2 - e*7-tJ-'J)i/-75/) -5- ( (4-*+y-^>*/<)i/75/) - 
77)1/) -4, 7-yth*P-5H-fx; [2, 3-c] ) h?y>-3-*)Jls 

5- ( (3-7 7>-2-7)I'-7£'Jp7)1'7 5 7) -77)1/) -2- U 
7l7J)l'-75 7) -A, 7-ytHo-5H-fl7 [2, 3-c]) t7> 

5- ( (2 -7-k7)!/75 7-7-k7)l/75 7) -77)1/) -2 - (:*7D-U 
)l/-757) -4, 7-ykHo-5H-fx; [2. 3-c] ) tf7>- 3- 
#)l/tf>®. 

[0 18 4] 

2- (*7D-D)l/-75 7) -5- ( (2-7iX^7 7X^-7-fef)P 
75/) -77)1/) -A, 7-yk FP-5H-7X/ [2, 3-c] ) t°7> 

- 3 -:*J)l/#>8£. 

5- ( (2 -^>-771/7)1/7 7-7l/-7-k5 1 ;U75/) -77)1/) -2- (7 
7D-'J)I/-757) -4, 7-ykFP-5H-fX7 [2, 3-c] ) tf^> 

- 3 -tDUtf'sM. 

5- ( (2- ( 1 H — f > H — — 3 — f )l/) - 2 -777-777)1/75 7 
) -77)1/) -2- <777U)l/-75 7) -4, 7-ytl'*P-5H-7x; 
[2, 3-c]) 7? >- 3 -*)!/#>$, 

5- ( (3- ( 1 H-"f > K— )l/~ 3 -7)1/) -2-t+y-yPktX)l'7 
57) -77)1/) -2- (777U)I/-757) -4, 7-ytFP-5H-f 
X7 [2, 3-c] ) tf7>- 3 -*)!/#>&, 

[0 18 5] 

5- ( (3- (2-xhD-7ix;w -2-t+y-7petx;i.75;) 
-77)1/) - 2- (7717J )l/-75 7) -4, 7 - yk Kp- 5 H-fX7 [ 
2, 3-c]) fc!7>-3-*;i/2K>e. 

5- ( (2-7-k7)l/75 7-3-7xX)l/-77'JP7 71/757) -77)1/ 
) -2- (77lkU)l/-75 7) -4, 7 -vk HP- 5H-7X7 [2. 3- 
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c] ) M ~7 'S— 3 — >8&. 

5 - ( ( ( 1 -7-fe^^-trn'J V>- 2 -tni'#— )V) -75./) -/7)l 
) -2- C**-tHUt s-75/) -4, FO-5H-fx; [2, 3- 

c] ) ¥y>-3-t))]s#>m. 

5- ((2- (1, 3-^+V-l, 3-v ? kKD-4'V4'>K-^-2- 
4';l/) -3- (1H — f 5 4 — OW ^T5 /) -*7 

-2- -4, 7-ytKD-5H-fxy [2, 3 

-c] ) tfy>- 
[0 18 6] 

5- ( (4- (3, 4-V/ h+y-7xXJW -2-**7-7h-X/'f 
;i/75y) -777!/) -2- (**7Uyi'-7Sy) -4, 7-ytFo-5H 
-fxy [2, 3 — c ] ) 

5- ( (3- 1 2 -4'^-yn tf^-Jl/75 7) - 

-2- 0**71) ^-75 7) -4, 7— vfciKo— 5H— 7X/ [2 
, 3 — c ] ) tf7>-3-#ypJt?>BU 

5- ((2- (1. 3-v:t*y-l, 3-^bFn-^VOF-^-2- 

-77U;P75/) -2- c**7 , jyi'-7$ y) -4, 7- 

'7t FD- 5H-7xy [2, 3 — c ] ) If 5>- 
5- ( (2 -777^7$ y-7o If 7x11/75 y) -7711/) -2- (7* 
7Ull'-75y) -4, 7-ykFo-5H-fx7 [2, 3-c] ) tf7>~ 

3 — yj)i/7y6£> 

[0 18 7] 

5- ( ( 2 - 7 1 f ;F7 5 y - 4 - y f ; w ^7 7 x ji/ - yf j ^ 7 5 y ) - 
yfjw -2- (7*7Uii/-75y) -4, 7-ytFo-5H-fxy [2 
, 3-c] ) fc?7>-3-yj)l/*>80 

5- ( (2- (1, 3 -'77*7-1, 3-yfcFo — fVOH F- 2 - 
*ii/) -4-y7^- / o^/'fyp75y) -77ii/) -2- (7*’9-yii'-7 
$y) -4, 7-ykFo- 5H-fxy [2, 3-c] ) fcf y >- 3 -tUl# 
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5- ( (2-7-fc7)F757-3-77)I/-77U)l/75 7) -77)F) -2 
- (777'J)l/-75 7) -4, 7-'7t Ho-5H-fxy [2, 3-c] ) 
ex>-3-#)i/7>&, 

5- ( (2- (1, 3-7777-1, 3-ytHD-4V4>H-^-2- 
7)F) -3-7xX)l/-7’Pt:7x)l/75 7) -77)1/) -2- (77-tf-'J)l/- 
757) -4, 7-ytFD-5H-fX7 [2, 3-c] ) k“7 >- 3 -;fj)l/ 

tO 1 8 8] 

5- ( (3-77>-3-7)l'-7*'JP7)l/757) -77)1/) -2- (7 
77') )l/— 7 5 7) -4. 7-ytHn-5 H— 7X7 [2, 3-c] ) k?> 
-3-#)|/tf>®, 

5- ( (2-7>y>-2-7)l/-7-fe7)I/75 7) -77)1/) -2- (77 
7U)l/-757) -4, 7-vt HP-5H-7X7 [2, 3-c]) t£7>- 
3-*)l/^m 

5- ( ( (9, 10-7777-9, 1 0 -57k F*P-7> F 7-fc>- 2 -* 
)!/#-)!/) 75 7) -77)1/) -2- (777U)I/-7 5 7) -4, 7-ytH 
P—5 H — 7X7 [2, 3-c] ) kx>-3-#)l/7>&, 

5- ( (2- (t77U>-l-4M+y) -7*:7)l/75 7) -77)1/) 
-2- (77-7'J)l/-75 7) -4, 7-vt HP-5H-7X7 [2, 3-c 
] ) K7>-3-#)^>&. 

[0 18 9] 

2- (77+MJ)F-75 7) -5- ( ( (4 -777- 4 H-7 P7 >-#)!/ 
7x)F) -757) -77)1/) -4, 7 — 5>k Fp- 5H-7X7 [2, 3-c 
] ) kx>-3-#)F#>&, 

2- (777'J)l/-75 7) -5- ( ( (3 -777-7 1 -#)!/* 

X)F) -757) -77)1/) -4, 7 -vt FP- 5H-7X7 [2, 3-c] 

) k7>- 3— *)!/*>&. 

5- ( (2- (1, 3-7*777-1, 3-'7tKD — f 77 > F— )F— 2 — 
7)W — 7 p k°7x)I/7 5 7) -77)1/) -2- (777U)l/-75 7) -4, 
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7-ykKn-5H-fx; [2, 3-c] ) bfy>-3 
7- (1. 3-v**7-l, 3 —:7k Ho — f V'f > H— JH— 2 — < JM5 1 
-2- 7.^-7^) -4, T-ytFD-sH-fiy [ 2 , 3 

-c] ) k5>-3 
[0 19 0 ] 

7- - 2 - - 4 , 7 -'7 

k Ho- 5 H-fxy [2, 3-c] ) k°7>-3-yj;H#>$, 

2 - (**■*)■') n /-7$y) - 5 - ( ( (3-^+y—f 
x;w rsy) - 4 , 7-^kHo-5H-7xy [ 2 , 3-c] ) k 

5- (2, 4--WV-f77'Jy>-3-4JMf^) -2- 
;l/-7$y) -4, 7-vkHo-5H-7xy [2, 3-c] ) k7>- 3- 

5- (5, 6-v^OP-l, 3-v^+y-l, 3-ytKo-^V4>F 
—)V-2-4fr*m) - 2 - Ct+tfU ;H-75y) - 4 , 7 - yk Ho— 5 
H-fxy [2, 3-c] ) k7>-3-#Jl/#>&> 

[0 19 1 ] 

5- (1, 3 ->>*-*7-1. 3, 4, 5, 6, 7 -'V^frk Ho—f V-f > 
H-^-2—f^y^H) -2- (**’*u;l'-7$y) -4, 7-ykHo- 
5H-7xy [2, 3-c] ) H7>- 3 
2 - (*-*+HJ;!/-7Sy) -5 - (l, l. 3-MJ*-*V-l, 3-yt 
Ho-lH-^>7 [d] 47777-^-2-4 -4, 7-vkH 
0-5H-7xy [2, 3-c] ) k?>- 3 

5 - [ (4 -y H*'>-^>-k>x;H7*x;H7i=y) -77 ;h] - 2 - (*• 

+-y-u;H-75y) -4, 7-vk ho-sh— 7-xy [ 2 , 3-c] ) k7> 

N- (6-kFD+y-3-kHU +y^7^- 4, 5, 6, 7-7H7kH 
□ -*>'/ [b] 7t7x>-2-4JW -ttViVz.yW.. 

[0 19 2 ] 
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2- Or=HJ-U^-75/) -6- (2’ - 7 tfo [1* , 3’ ] '>*77V7 
y) 6, 7-ykh’o-4H-^>7 [b] 

5- (2-77,7-4-77'7-4H-77'/u>-3 — r,777;i/) - 2 - 
(777 'J >7- 75 7) - 4 , 7-yt HO-5H-7X7 [2. 3-c] ) tf 
7>-3-7;i/#>®0 

5 — (5 — 700- 1 , 3— 7^4r7— 6 1, 3-vfcK 

0-7 77>K-\fl'-2-7JM7;W -2- (777'j;l'-75 7) -4, 7 
-ytHo-5H-fl7 [2, 3-c] ) hT7 >- 3 
5- (5, 7-5WrV-5. 7 -7t Ko- kfPP [3, 4-b] tf U 
-6-7,777,7) -2- (77+NJ,7-757) -4, 7-ykHo-5H- 
7X7 [2, 3-c] ) k7>-3-7,7#>$L 
[0 19 3] 

5- (1, 3-yt+y-l, 3 -5?k FP-bfPP [3, 4-c] kUv> 
-2-7 -2- (777'J ,7-75 7) -4, 7 -vt Ko- 5H- 

7X7 [2, 3-c] ) 'dy'y-3-t>)V#'y&, 

5- (5, 7-v77'7-5, 7 -yt h'D-tfDD [3, 4-b] \dyy'y 
-6-7,777,7) -2- C*7ltU,7-75 7) -4, 7-7tKo-5H- 
7X7 [2, 3-c] ) tfv>-3-#,7*>gk 

5- (1, 3 -y^+V- 1 , 3-'7kHP-tfOO [3, 4-c] kU5y> 
-2-fJM7iW -2- (777U,7-757) -4, 7-'7kKo-5H- 
7X7 [2, 3-c] ) tf7>-3-#;i/#>^ 

5- (5, 7-y^y-5, 7-'7k h*n- tfoo [3, 4-c] ¥yy> 
-6-7,777,7) -2- 0777 'J ,7— 75 7) -4, 7-ykh'D-5H- 
7X7 [2, 3-c] ) tf7>- 3 
[0 19 4] 

5 — (5 —X b o— 1 , 3 — v77V — 1 , 3-yk Fo-7V7>K— )V~ 
2-7,777,7) -2- (777U;U-757) -4, 7-ykKo-5H-7 
X7 [2, 3-c] ) k!7>- 3-#,7#>g0 

5- (1, 3-'777'7-3, 4— vkFo— 1H — 7 777U>— 2— 7,7 
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77)1/) -2- (*77'J)l/-7S7) -4, Ko-5H-fi; C2 

, 3-c] ) t"7>- 3 

5- (4, 6-v:*77-4, 6-ykHn-fi; [2, 3-c] bPlP- 
5 —7 11/77)1/) -2- 0*77 U IP-75 7) -4, 7-ykHo-5H-f 
i; [2, 3-c] ) tf7>-3-*;^>®?. 

5- (4, 6-mV-4H, 6 HfX/ [3, 4-c] bP)l/-5-7)l/ 
77ii/) -2- (777Dii /-ray) -4, 7-ytHn-5H-fx; [2 
, 3-c] ) fc!7>-3-*)l/#>^ 

[0 19 5] 

5- (4, 6-v777-2, 6-ykh'n-4H-kOO [3, 4-c] tf 
^7’)!/- 5 -7)1/77)!/) -2- (777y)l/-7S7) -4. 7-ybKo- 
5 H-fX/ [2, 3-c] ) 

5- (4, 6 — y/777 — 4, 6-'7kFP-bPP [3, 4-c] 777— 
)!/- 5 -7)1/77)1/) -2 - (777'J)I/-7S7) -4, 7-7kKP-5H 
- 7 x 7 [2, 3-c] ) tr^>- 3 -#)!/*>&, 

5- (2-777)1/757-4, 6-7^77-4, 6 - 7 1 HP- tf P P [ 
3. 4 — d ] 777'-)!/- 5 -7)1/77)1/) -2- (*-77'J7-75 7) -4 
, 7-yk HP-5H-7X; [2, 3-c] ) >- 3 -*)!/#>&. 

5- (5-t KP7v- 1, 3-yt+7-l, 3-'7tKP-7 77>K- 
)l/- 2 -7)1/77)1/) -2- (^77U;i/-75 7) -4, 7 - yt Kp — 5 H 
-7X7 [2, 3-c] ) tf^>- 3 -*)!/*>&, 

[0 19 6 ] 

5- (5-7 h7'>- 1. 3-7^77-1, 3-'7kFP-7 77>F-)l/ 
-2-711/77;!/) -2- 0*77U)l/-75 7) -4, 7-ykHo-5H- 
7X7 [2, 3-c] ) tf^>- 3 -7)l/#>$, 

5- (4-k Kp 7'>- 1, 3-S?3Mr7- 1, 3-7t KP-7777H- 
)!/- 2 -711/77;!/) -2- (*77U 11/-75 7) -4, 7-ykh'P-5H 
-7X7 [2, 3-c] ) \d?>- 2 -t) )!/^>$?, 

5- (4-7h + '>-l, 3-7/J-77-1, 3 - vk Kp- 7 77 > K-)l/ 
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-2 -7)V^7M -2- (77V'))l-7S.y) -4, 7— vtKO— 5 H — 
fxy [2, 3 — c ] ) 

5- (4-xho-l, 3-v^+y-l, 3-^tKn — 

2— f;M^W -2- (^+-y-'j;p-75y) -4, 7-yth*D-5H-f 

x; [2, 3 — c ] ) ¥y>-3-tl)lX>m. 

[0 19 7] 

5- (4 — 74l7)V— 2 , 6-vt+V-t!47y>- -2 

- (:**■$- till/- 7$/) -4. 7-ykHP-5H-fx; [2, 3-c] ) 

5- (2, 6 - yt+y- 4 - h 'J 7Mn^^ >X^7 y > 

-2- (^+^'J;P-75/) -4, 7 — vtHo— 5H — 
fxy [2, 3-c] ) 

5- (4-yy>7>;U7^-;i/-2, 6-yt+V-k*47y>-l — ()l* 
7)1) -2- e**1t'j;i/-75/) -4, 7-yk HP-5H-7I7 [2, 

3- c] ) ¥y>-3-tl}l#>&. 

5- (5-*7)l'tl)W'l7'()\'-l, 3-P77V-1, 3-yk K □ — "f y 
4 '>h-;p-2-4’;|/^5 1 ;u) - 2 - et*-tJ-u;i'-7sy) - 4 , 7-^tH 

□ -5H-fxy [2, 3-c]) tf7>-3-*)U#>^, 

[0 19 8 ] 

5 - (s-x^i/^yiy'TE-i' ip- 1 , 3-s?^+y-i, 3-ytHo-fv 
<>F-;k-2-<;lol3\>W - 2 - (xj-4ri)-'jyp-75y) -4, 7-ykH 

□ -5H-fxy [ 2 , 3-c] ) 

5 - (5-7Dtry^;^ ; E4'yi/- 1 , 3-^+y-i, 3->?kKP-4 
y-r>K-yu-2-4'^^7yw - 2 - o**i)-yyi/-7s/) - 4 . 7-vt 
h'D-5H-fxy [2, 3-c] ) t!7>- 3 
2- (*77'))l-7S.y) - 5 - (l-7^-+y-l, 3-y'k Fn — f y 
-f >H-)l/-2-'f)P^^yU) ) -4, 7-ykh'n-5H-fxy [2, 3- 
c] ) tfy >— 3 

5 - (4-v^7y^yi/yN' ; E4'yi^-2, 6-y^y-k^y>-i-4JP 
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- 2 - (**u-y ;u-7sy) -4, 7-ykKD-5H-fxy [2 
, 3 — c] ) \Ly's — 3 — ./I'*}' >B£» 

[0 19 9] 

5- 6-^^+y-fcf^7v ? >- 1 — OM 

7)1/) -2- (*7ltU)l/-7$y) -4, 7-5>k HP-5H-7X7 [2, 

3 — c ] ) t!7>-3-;*J)l/*>$, 

5- (2, 6 -yt+y-k^7'>'>- 1 - 2- (77+HJ)P 

-7S.;) - 4 , 7-ykh*D-5H-fxy [2, 3-c] ) tf5>-3-* 
)i//^>§£, 

7)1/) - 2 - (:*7+HJ)l/-75y) - 4 , 7-ykHD-5H-fx; [2, 
3-c] ) tr9>-3-*;i/#>». 

5— ( 4 — #)M? 3 1 >'y 7 )l'- 2, 6 — y^+V- \ d^y ' s >- 1 — ( 

)V) -2- (*7iJ-'J)l/-7$y) -4, 7 -ykHo- 5 H-fxy [2, 3 
— c ] ) tf7>— 3 — #)l//P>B£, 

[0 2 0 0 ] 

5- (3, 5-5***7-2. 3->*kHa-5H-^>'/ [f] [1, 4] 

-2- (WJ;K75/) -4, 7-vfc 
KP- 5 H- 7 X 7 [2, 3-c]) tf 7 >- 3 -#)!/#>&. 

5- (2— 7-b7)I/75/ — 5, 7 -'7*77- 5, 7-yt h'P-t:PO [ 
3, 4 — d] tfU$y>-6-4)Mf;W -2- (*7m))l/-7S J ) -4 
, 7-ykh*n-5H-fx; [2, 3-c] ) tT7>- 3 -#)!/#>$> 

5 - ( 4 — ( 4 - 7 -t 7 )l/ 7 $y-^>i:> 7 JP 7 *:x)l/) - 2 , 6 - 7*7 

y-e^777- 1 -7)i/y7)i/) - 2 - (*7*'j)i/-7sy) - 4 , 7-7 

tHP- 5 H-fxy 12 , 3-c] ) try>- 
5 - (4- + - 2 , 6 - 7 * 77 - 1 ^ 1 ) 

77 - -2- (WJ^- 7 $y) - 4 , 7 — 7 k F p — 5 
H-fxy [2, 3-c] ) t?7>-3-#)i/#>8£. 
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E. col i rtX%^£ 
(mw<D3 2 uioTs / iEic^-r 
&tfJJ£<£>PTP SMlKffcte* S^WlC B 

urke et al. (Biochemistry 35:15989-15996(1996) ) KJ; DEJISnwaaD Id 

%W<D<t£® Ift , I ( t 5 SS 0 lS l J > l ^-- l ' O 7 i ^ («BBB : 0 . 1 6 
~ 1 OmM - S * SMft £ iftffi ) Z^T&K&MnVQlZifcMTZ. 

[0 2 0 2 ] 

lOOmMOg^ithU^, pH 5. 5, 5OmM0 
mtl-V'iVl*. 0.1% (w/v) <D^'>ilaff7;i/^S>S.tK5mMOvf 1 ^-h 
m * h -; i / (^gtfti o omi ) x & ofc . 8 P ^ co ^ in ^ e > ttifSL 6 o # 

Fb 12 5'CT7-r ^o^'f 7— 71/— brtX^5g$*lfc. JKJSteN aOHO^Jnll 
cfcOf?±$n^.o 6 ? 3 fc®ftl±. hP7x-;KD4 0 5nm 

X0©%Kl::OUXM®&*iIE£#oX4 0 5MX©!ft^&«l5fct‘S;i£K:J; 
oX&^cftlfco x— 71i. fi^OMichaelis Mentenl^©ixJ&j§)£'^xJl'lc:£f 

fisgta , mmwk 

£ ns . ^ lic ^ nx ^ s . 
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jl T P 1 BtDSf 



0?§'»l 


P T P 1 B 


K J (juM) 


1 


5 1 


2 


3 7 


- 

6 


3 



^WtCPTPlBCOPl^^O^TlBi^^nfcfecDiilHiD®^ 
T P T P a Oii^I i LT0-5-0MCII l , UU: 

3§ 1 *il§gc*Fi> 

IIIilRm 'fJVn-T.fL ® #*, -r>'>3.U>ffitf[ttRU ; M^e.J5£?>^ 
;P-^©4 I ^e»ji^$nfe^<Z)?&^K43^TWffl-CfcO'5S. $ec, W±T 
g¥fifi$n/cct3^^w®^e>m4tT> gs&;@e£^oft 

ttEfcStrri'^HtassL 

msff 5 jg*, ><z>tttHRrK/xtt-€-nk:»-r *«»€ w«rrs^*f 

[0 2 0 4] 

'fk'nffiCD'affc 

*%W<Dl-z>(DMmtZ'<£5£, 

sn-st*0k:«8i$ns. 
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L 75 yfi ^$ nfc 7 U -^ X ^ xP 7 U -^ ( I ) £ ffc ¥ 5 £ ( H ) ©& H 4 
mtmtfcfo2VZ>Z£\Z<j:Z>' A,, R,, R 2 , R 3 > R 4 - R ie& 

tfR , 7 WUU±T£ft$ *IT 1/ 0 T $> Z > . 

[0 2 0 5 ] 

a m 

ut 2 7 1 



ftjjCOOH + RqNHj + R,jCHO + R m NC 

( I ) ( II ) ( HI ) ( IV ) 



« A " 



[0 2 0 6 ] 

(I) , Hl75> (II) RtfTJUrt: K (III) HVy7-K ( 
IV) &&5C4 1 , R, 2 . R !3 . R, 4 &tfRi 5 &. &,±-T 

C,-C,7)Wk 7'J-;k 7')-)UC l -C 6 7))s d r)l'fr‘o 

!**»)&' east lt*^s - t-ST&ttntfR,* r 13 , r 14 r^r 15 « 

. Y^R 12 , R 13 , R H ^R| 5 ®fc*«^^ilA, R|, R 2 RtfR 4 *< 

«± tj £* $ n&a o - c * * t > © t u r . 
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5-£m>-rn^ i?&&'eti£itz>z£\Z'k?Tmi&eiffi'?&z>o ®ot. toMt 

[0 2 0 8 ] 

Me 

Mb 2 9] 





[0 2 0 9] 

7$> (I) 5-ytFD-7H-fxy (2, 3-C) 

k’5> (II) £. N, N-^f)l/^7SHXtt^ 

h>^0K 2 (0 3 ) XteSy /:/#:# (Oyo Mitsunobu, Synthesis 
, (1981)1-28) TTRJ^^-BrT, X^'OH, O S O z M e XteADTfc 0 . R, 

. R 2> R 4 , R 7 K.C/R g 75^±T^a^nTt/^fc»<hLT(III) &±f&TZZ. 
tc« ts. 

[0 2 10 ] 

T’-fe h + (C. Schultz et al. The 

Journal of Biological Chemistry, 1993, 268,6316-6322) \ti (1^ 
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ft) hx h* U Jl' ( 0 . 1 111110 1 $>tz 0 2 ml) 4 I 'C!S ® ' 'J~7 

□ ^7$> (3.0M) taanu (1.5^ 

ft) zma Lfz. SfiT-lft. S*TT?fi#»Sl MffiTTT-kl'-f' 

U L'Ttft££j5£lx» 7fc1?$c#lxfc ( 

3®) . Gmm*. m7kMv#*isv&±TW&iz&iz. ^mt^<D'^zm< 
^TT©ja**fcJ:D» ««*»«*&« 

TWiJ^Ai'D^ h^77-f {Cct U^fiJt^^rfHMlxfco 
[0 2 11] 

WilBtf&KA ^^ajcoir t v^ie^teT^fflT'5fc«6CDjgWcC^0rW]x-^ 

*ttxttii&te»»»u atom. muftu ?l 

$j, #y-t;k ^ayXXitx'j^'yjvmtLxmo^T^tt^xt^o m 

tm£k m mm. m&nRzt&ftnfrz&z? 

tUfa VfzVtBXftRi&ft&ISG'? -5. 

[0 2 12 ] 

z.nt><»m&mt\sX\$. (i) &LW.tnvz/v 

A, 7^1 — X> U >&t) )V'sV kX\t x ) h U Okt^-oltX. ^WtfclQc. 

$931; (2) u-yx9~TX\t7)V¥>&t^^tz£oum&\:&tf)&W$ 

; (3) X/vS/v. V7 : ?>X\t7X'>7t^-3fZ'i:5te&'&%l ; (4) X 

77')>WLX'/*'sOJ±. 7f7U 
[0 2 13] 

dtibCO^Jli, ^< IxTcfcO^P# 

fcMS&CT&cfc^. mtf. t / Xr7 U 'J t ] J Mtt'>Xr7 U 

yU-trU;ix<h</^7ccfc^7j:Btr B 1iiM^ ; &^JfflT'2>C<h^T$^. n-TV >X 

tt, 2 5 6 - 

10 8^, 4 1 6 0,4 52M^4 2 6 5 8 7 4 
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[0 2 14 ] 

<J > <h v> o £»ttJ5fc$fc&««a £ ft 3 7 7 > # 7-fe;b tf> 
ilft^teX, s^7 7^ >Xtta*U— 7illl£V' 

UT & cfc^o 
[0 2 15 ] 

*««»«»»#, jjcttsattoaaofcAK :* ufc«»jw tfifn ufctt«*c 
»&#**£•&# utv>*. j&»j&><&tt»aitt, (i) 

•J-MJ2A, ;WHiJUD-X, t Ko+'>^Dfcf;Mf^t^D-7, 7iMr 
>Btf*MJ£A, 2j?U t*-;i/eD'J H>. h9:tf*>h^A&lK7*^7d’At 
^ofcJ^&fflWai; (2) (a) l l/*^>£V>ofc£3fc3®KSfc»£’f3*X 

77f F; (b) WAl£Xx7U>&#y**^x^U>iV*ofcJ:5&IBl!iifc 

[0 2 16 ] 

( c ) w>t tf ^ 7 * x ^ 1 1 / >** x y - ii / 1 ^ o jt&mtumrfr? 

-)l/tmikx.3 L U><Dt$&£i8.M ; (d) ^/*W>&*'J**:>X^l/>7 

)v m k -)\, t bo > h zmmz ntas^xy j-n vt rn.it 

X3 L U><Dffi'et£.f&®X\3. (e) WX« ; tyxJ-W>^ , J^+>'X^U>VJl/ 

t*x > t fc ' v * > h e » mmts n / tas»xx 

tex3 1 i'>0l8££j^T*0fcs$Hft&xttfiM’'ca&oT&v>. 

[0 2 17 ] 

£<&»»««, ±aufca«i*4MRxttffiiaiaR^»»JW*fflv>T, H»0#fc 

Kftc>T§2aJW?<&£o &*0ftAiiItg&WM4IJttra«fc. WAtf, 1,3- 

^JX«^J^©te®®aitnT^^^X«!®^T'SoTfecfc^. 
gW*J1ig& tr t 7 £ LTtt. tKv U b u *> 
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2 b fc. t isxv&m o flj 

fflcFtlSo £©SWTA / a& : £J XitzstfU-t 'J 

c?6(C. 3rl"i ttlt"! 

iBttKowacffl^sn*. 

[0 2 18 ] 

♦^©‘ffr&Wil^K*^ Blllfl:4ffl©SSlojeTfi:4Sti*- dtib©^ 
antroaanrttafrT?** 

ttot, iS)SrtT^S5L/T 

* n » s « ta ’ r 5 i : tc « c *. □□ 7 w - swjxfi/>yu 

o 

d — ; nr &£. 

' JtfV - Att , HUXf - 

a—)l, 7f7U — ;i/7 5 7 r - □ 'J > t tz £ £ 'J 

>jiK^e.®fiK$n4§-5o 

mxttmmmte Emm s ns. 

[0 2 19 ] 

&El*D&fcO#JO. 5mg~m 0 OmgT 
*0> ffSLWHMIEHtt. -BftSlkg&fcOm 0mg~®5 Omg (— BM 
-A*fc0»2 5mg~^5g) T&S. 

^-tts n 4ffiii;tt&©i§£R.£fl#£©a4EI££JS cx 

%m?z>zti'Zfcz>o m Mi* Aiaicjrrsiipa4iftnt©8a«> tmm±& 
CD^J 5 /I— fe > h $J 9 5 n—\L y h £X%W) L 3 *M©a<WW 5 

mg~l 
[0 2 2 0 ] 

fflS#fe®^^-'^:l-^J5ing~^5 0 0mg©Stt$:fr£^Wt'S£<tlC&S. 

a^©flS^«©«Stt, $M*. M, ttS'J> «4«HB1, 
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[0 2 2 1 ] 

m m 

&T£>H;8SW-<fc9> Rtf-tnS££trE61& 

fetctO CtUC®^$tlSt>OTttJteV s . 

W&. CDCl 3 te27K^ p U7*)V A £> CD 

3 0D«3StK^/^/— )P£. DMS0-d 3 «6S7K^v^^^>^+>' KT*S. 
flS^»0«Jfitt7C*^#r*fc»NM ROfand'K £ D VI® $ ft. 

KIMiWftll? £#J 0 # It 6 tltz tf — ^7 lii® S &4N9r & « 1 H N M R is 

7h ( 6 h ) ttl*3®#*l8BP£ Lfcx 1 (ppm) 

>7 -C —IP H <h LT^7Kb/c» 

[0 2 2 2 ] 

M.P.:ttiOT0, TCKl«fc03iSSn. ®IEtt3nTlr»&^. 

— (j; > Merck v'J ;&y)P60 (Art. 9385) tcMLW. C. St i 1 1 £>% J.Org.Ch 
em/43; 2923 (1978) fc<fcDiB®anfctt**fflP'T^»Ufc. HPLCtt^O 
5/rm(DC18(D4X250mm/j5 , A?:fflV\ ^Slml/^HCTzKS.^ 

7-fe h- h U ;P®<&«R£»n?»tfl Uto fc. 

9>8t HiH4-fc: Ko+y/f^i/- IPX— 7 )PU>*— ©op^c^UT.7- 

S^lCcfc 0 §. 

[0 2 2 3] 

MMMl 



Ut3 0] 
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6-^>77 J1/-2- /) -4,5.6,7-fh7bHn-fx; iLiiS. 

i e»j;;>-3-*ui/#>gfe« i±hj7a&; 

[0 2 2 4] 

JU-4-tf^U K> (20. Og, O.lmol) , X^'>7 7 (10.9ml 
, O.lmol) . Bm7>±x7A (2. Og) Rtfgftfe (6ml) <Z>^>-fc?> (100ml) £ 

ja^icx doomi) t#ir 

U tK (3X 100ml) . fi§ft&{fc±MJ7A*}g$ (80ml) KTiSfc#. 9£ft (MgSO 

4 ) jii§. t$o< O^iifc-r^tLT (l-^>7 

-f )l/-fc!^'J 7 >-4-7 Ur» ->7y-^x7)!'X77)I'©£MJRfi£#fc. 
[0 2 2 5] 

±§2 / '<>77 >>-4-7 Uf> (10. Og. 0. 034mol) . 7*7 (1.13g 
. 0. 035mol) mSWJt'iy (6.5ml) (35ml) lg£M£50 

t:T2Bm&n$U b7^o *m^£iti&LT8££> 96% 

X7 y— ;i/ (3X50ml) , yxf^X-rJl' (3x50ml) Tift#. 

@&±LT9.27g (84%) 02-7S / -6-^>77 )H. 5, 6, 7-f h 7 1 K O-f X 
y [2,3-c] tfU»-3-*)^>^X7)l/X^7^ ; 5:#^o 
[0 2 2 6 ] 

±124.5.6.7-7 h7t HP-7xy [2,3-c] fUy>-3-*i^>iXf^X 
7,7-)l (5. Og. 0. 015mol) ±hUx7)l/75> (4.21ml. 0.03mol) £^tf0t; 
©®TK7h>t Fo 77> (30ml) ]t^l± X7)l/i£4fc**->t >J ;M£ (1.9ml 
, 0. 017mol) &1§'tS‘MzK7 b7 t H077> (20ml) 8££i$TFl'. JOxfco 71?> 

JfC* (300ml) SiXf 
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)V (3X 100ml) (loom 

1) (MgS04) it®. 4.2g (84%) 

OU-2- (Xh+^^-+1tU;U-7S» -4,5,6,7-f h7th’n-fx; [2,3-c 

[0 2 2 7] 

±E5"xy [2,3-c] b'J^>-3-^^>iXf)|/XXf^ (4. 2g, 9. 76mol 
) Z'StSX.?;-) I®. (100ml) (Czk^fc^MJ^A (0.9g, 21.46mmol) (Dykffi 

m (100ml) KJnxfc. mm 

(100ml) 1 :«l/, St^X^Ml/ (2X 100ml) Tgfc 
£tf§c£ilt>§l'TB&£, tK (2X 50ml 
) „ yxf)l^X- 7)1/ (2 x 30ml) T$c#, ^T> 50 ‘C(CT^;^b@#:t dT 
^©{bfrtl2.9g (79%) zmtzo 
[0 2 2 8 ] 
i!& : 

c i 7 H i 3 N 2 ° 6 S i Na ' 1 XHjOCWS’SISlMt : c, 49. 28 % ; H, 3. 65% ; N, 6. 76%. 
nmm : C, 49. 31% ; H, 3. 86% ; N, 6. 53%. 



[0 2 2 9] 

%mm i urn o , vito 




m& : 230-231 c C 
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C n H n N0 6 S ; : C.49.07* ; H.4. 12* : N.5.20*. 

#£ffi!H® : C, 49. 87* ; H, 4. 37* ; N. 5. 06* o 
[0 2 3 0] 

mm 3 

Mb 3 2] 




6-^>y^-2- mi JJkzTgV) -4,5.6,7-fh7bKD-fx; [2, 3-c] 
fcfU 2>r3=M££>M : 

C 17 H 16 N 2 0 5 S, 1. 75H z 0 ; : C, 52. 10* ; H. 5. 01* ; H. 7. 15*, 

: C. 52. 1 1* ; H, 4. 81* ; N, 7. 01*» 

[0 2 3 1] 

mm 4 

Mb 3 3] 




6-*^;l/-2- -4.5.6.7-fh7bFa-fx; [2, 3-c] e 

»&>250 , C 

C|,H 12 N 2 0 5 S, 0. 6H 2 0 ; fcWT*?Si&fi : C, 44. 77* ; H, 4. 51* ; N, 9. 49*o 
^ZPJHS : C, 44. 54* ; H. 4. 1 7* ; N, 9. 2 l*o 
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[0 2 3 2 ] 

[ 1 t 3 4 ] 
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. V 



OH 



°’ Na 



H 

0 o 



2 - (^'J;k7S7) -4.7-^bHP-5H-^xy f2.3-c] V y >-3-% )W>. 

BE- 1±±J2j24MJ- 
tt£ : >250t: 

C 10 H 8 N 7 0 5 SNa, 0. 75XH 2 0 ; KUrTSSHfit : C, 39. 16% ; H, 3. 123! ; N, 4. 57$. 
unit : C, 39. 29* ; H, 3. 67* ; N, 4. 41*. 

[0 2 3 3 ] 

[ft 3 5 ] 




2- Z1 -6-7x^flK5.6.7-rh7b HP-^^ [2,3-c 

1 pi) 2>dkJLlk£>M : 

c i8 H i8 N 2°5 S ’ 1 XH 2° * f-PT-SSIral® : C, 55. 09% ; H, 5. 14$ ; N, 7. 14*. 

% nit : C, 55. 47$ ; H. 5. 04$ ; N, 7. 07$, 

[0 2 3 4 ] 

mm l 
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[it 3 6 ] 



V-OH 

SCrvj 5 



O OH 



2- -4.5.6.7-fh7fch , D-4.7-x^;-fxy [2,3-b] 

bf!J : 

C 12 H 12 N 2 0 5 S, 0. 75XH 2 0 ; 3SIMI : C, 46. 52* ; H, 4. 39* ; N, 9. 04*. 
■$mm : C. 46. 48* ; H, 4. 79* ; N, 8. 87*. 

[0 2 3 5] 

[it 3 7] 



HjN 

Cl 




OH 

H o 

S 

O OH 



2- (TT+HJ J1/-7 ^ 7) -4.5.6.7-fh7bh'n-fx; f2.3~cl bf'J-»-3- 

„ 25* h U y Jl/^aStMcDiSy an^y V^TBoc-S$:I^£ UTc. 

1K£ ; >250*0 

C 10 H 10 N 2 0 5 S. 1HC1, 0.5XH 2 0 ; £ HIT 3 aim® : C.38.35* ; H.4.34* ; N.8.64* 

o 

I^TflN® : C, 38. 04* ; H, 3. 83* ; N, 8. 87*. 

[0 2 3 6] 
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HMMJL 

Ut3 8] 



V-OH 

CU3Hj« 



o o 



2- -6-K'J y>-2--rjl/^^-4,5.6.7-xh7fc FP.:1 

17 f2. 3— cl 
[0 2 3 7] 

2 - -4, 5, 6, 7-x h 7 1 F D-?X/ [2, 3-c] fcf 

ij >?>-3-* > ;^>^x5 1 ;i/X7.T-7l/hU 771^ a@t^& (1.5g, 3.40mmol, % 
M^J8{C|2i^©$D<IIS®!) , (2. 4g, 17. lmmol) , 3 U ^A 

(lOOmg) $r^tf7-fel'> (40ml) ig-ajgt32-Mlbk!3 U (0.61g. 3.7m 

moi) £jnx£. mm. m&Tizm 

$££-&fZo Sl'&vXfjH-f)l'tOTL/. @#:£7®i§UTl&#* B ft&xy)!/ 
/X^ /-;i//h | jxf^75> (3:1:0. 4) 

U*y;i/±TMS3t7c. M^\zmihLmWtLr2- (xh + 

;u-7^y) -6-tf'J v >-2-01/7 771^-4. 5, 6,7-7 b 7 fc: h’D-fX 
y [2, 3-c] M 'J'7>-3-*)l'^>^h l JX7^7> ; E:— yA^£f#£. 

[0 2 3 8] 

±l2h l JX5 1 )l/7> ; tA , yAffi (650mg. 1.40mmol) ©X^y— (15ml) 
(ClN© 7 K^by h U , yA7K^J® (4.1ml, 4. lmmol) €rJnx, MIXtK (15ml) £iP 
X.tZo 

-B-, ?£g£ 7 j < (20ml) '7X7)1/X-7)P (2X10ml) ® 

ffitClNO^^JnxpHl tL, g8££2-7D/V — 

;1//tK (1:1, 40ml) U 1 2- 

ya/^y— 71/ (2 X 15ml) T#fei$, K^T50 < C1XT^SIU. SH©ffl.ft:o ! $)181m 
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g (38%) 

[0 2 3 9] 

mS# I (181 mg) £* (10ml) timimiki- h U (10ml) 
tfU ^X^X—f^ (2 xiOml) TifefrLfc. 7Kffi£lN0mm£JfH>TpH=3 

\z mmtb . * (3x20ml) •&&&. x^tso’cktis 

0#:<hLT^lg0<k&#l51oig (11%) *ntz, 

KI& : 238-244‘C 

C 16 H 15 N 3 0 5 S,2.5XH z 0tmT ; 5Slra{i : C, 47.29% ; H.4.96% ; N, 10.34%. 

Ml® : C, 47. 43% ; H, 4. 84% ; N, 10. 00%. 

[0 2 4 0] 

WMM i o 

Ut3 9] 




6- (3-/ fc ± '>-* >zSM -2- (m'JMSy) -4,5.6.7-Th7bKP-f 
xyf2.3-c1 tf'J >-3-ft )!/#>& : 
gt6 : 233-237*0 

C 18 H 18 N 2 0 6 S. 1 XH 2 0KI8T33fffs(i : C, 52. 93% ; H, 4. 94% ; N, 6. 86%. 

MU : C, 52. 79% ; H, 4. 99% ; N, 6. 42%. 

[0 2 4 1] 



1 1 



Ht4 0] 
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2- -6-fcfU v>-3--f )±A±AzL$AJL±]ry_t Kp-^- 

xy ,, [2,3-0] 

BSj& : 234-23813 

c i8 H i5 N 3°5 S ' 1 XHCK 0.5XH 2 <HcMT3g!Mi ;C,47.24%;H,4.21% ;N,10.33 

%. 

MM : C, 47. 353; ; H, 4. 103! ; N, 10. 353!. 

[0 2 4 2] 
jfettWl 2 
lit 4 1] 




2- -6-^yj >-2"f;i/y^Jl/-4.5. 6. 7-^r S vb Hg-^ 

xy [2,3-c] br'Jv>-3-^J^>S^: 

M& : >25013 

C 20 H i7 N 3°5 S > 1 XH 2 0(;M-rSg^{® ; C, 55. 953; ; H, 4. 223! ; N, 9. 61%, 

HffliMS : C, 55. 94% ; H, 4. 46% ; N, 9. 78%. 

[0 2 4 3 ] 

1 3 



Ut4 2] 
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2- (;WJ-U^-757) -6-bTU^>-W;U^5 1 ;b-4.S.6.7-rh7bHa-5 1 
x; [ 2 . 3— ci 

H£ : 230-235'C 

C 16 H 15 N 3 0 5 S, 1 XHCK 1 XH^ewraaS&fi ; C, 46. 21% ; H, 4. 36% ; N, 10. 10% 



lifflM : C, 45. 82% ; H, 4. 42% ; N, 10. 02%. 
[0 2 4 4] 

Mm 1 4 
Ut 4 3] 



u HO 

JA >=o 







O Na 



[0 2 4 5] 

6-75y-l-4'>H-;i/-7-*;i//^>^X^;i/XXxyi/ (1.5g, 7.3mmok J.Org 
. Chem. 6k 1 155-1 158 (1996) E%©«l<k:W»|) RZfi h U X3MP75 > (1.55m 
k 11.0ml) £#tfO’CCDf£#7b7fc: FD77> (100ml) X7)14& 

(980/2 k 88. Ommol) m^Ifh7kHD77>« (10ml) £ 
IiTFUjdx*:. ** (300ml) 

X£T50‘CT$£j®U st'fJl/£LT6- (xh + 

P-7$y) -iH-f >H-;p-7-*;^>»x^x^T-^2.25g (100 
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3!) 

to 2 4 6] 

(2. 0g, 6. 60mmol) £-^tr 
(30ml) (16.4ml, 16.4mmol) (30 

ml) 

nz.^rz*mz\K<Dmm*ia%.w* 

* (2X50ml) . ¥tt) l/X-T-)!/ (2X30ml) Tift#, K^T50t:T^ 

&U l T8lOlli^ l. 34g (8230 £#£„ 

gt6>250T 

C„H 7 N 2 0 5 Na. 1.5XH 2 0lCdrr&S!ralii ;C, 44 . 463i ; H, 3.3931 ; N, 9.43$, 

: C.44.31X ;H,3.34X ; N.9.00X. 

[0 2 4 7] 

mmm 1 4tmtmm(D^mz^o&,T<D{t^m zm§HLtc, 






( 118 ) 



4$ J? 2002 



lit 4 5] 




3- [4- jfrjBjkZ Z '1 >-4 zl 2kz2lP bf ^->>1/) - 2 V kilzl 2k * ±M -6- 

[0 2 4 9] 

H«[ (2. 7g, 33.0mmol) (8ml) {; 

» (2. 7g. 1 5nuno 1 ) J^^jjlTLJnx 

ft. 15 fi-dh+yWJf-T^;) -lH-'f > K— A-5 -ij 
(4. Og, 3.0mmol) (80ml) ty-hy kF075> (80ml) 

t#enfcs^^=£ri8i^r a m®(wTM#tfc. if mi&frzn 

®mZ7k (100ml) £jta xfc. TkfflSrgl^x^l/TiSaJL (2 
x 100ml) . (2 x 100ml) . mmmtT >±X7tK (1 

X80ml) Tift#U (MgS0 4 ) . itigU M£:7x 

^X-x)P (50ml) IC-mJ^U ifc|g£lSuiLTl#£. vX^X-^TiH 
±. 50 < Cl;T^JliL@^<hLT3.4g(D3-[4-t-^l' + '>*;U^x;i/-t!^ 

y^y-\-^ )V*3-M -6- (Xh + yWJjh75y) -1H — f > K-;i/-5-# 

)1/#>&X3MI/Xxx;i,£#fc. 

[0 2 5 0] 

±126- (Ih+ym'j;h7$/) -lH--l'>H-^-5-*)!/^>^x±;i/X 
7.5MI/£)';^OD7^>ij£ (20ml) 1C. MJy^agm (20ml) £^®Tjtax 
fc. if?gf£tf£#l£TKi^24± 

(50ml) £111*. T\ 4Dfc?g^^30^it^L^o £tf££ati£LT|5fc#. * ( 
50ml) , yXflU-rll/ (50ml) Tift#. X£T50'CKT&jt£U @#±LT 
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3. 6g (10055) CD6- + -3-fc^7v ? >-l-'OM3 1 )l/- 

ih— r > h u 7 

[0 2 5 1] 

(3.0g, 5. 81mmo 1) (100ml) £HJX 

(2.5ml) Wc7uuzfuM7 'i)]/ (0.6ml, 6.39mm 

ol) £^tfv^ony*> (10ml) n ZtirzUSWit: 

tK (50ml) T«fci$U (MgS0 4 ) , 

^LT?ft<i:LT1.8g (68%) <03- (4-7^ U □ - 

6- (Xh*'>:t*D-ij;i/-7S/) -lH-r>K-;i/-5-*)l/^>^X7;i/X7.7)l/ 

$®fz. 

[0 2 5 2] 

±sE<D7 7 >J □ < )l/-tf^7v> (0. 5g. l.lmmol) y — t 

(0. 24g, 2. 74mmol) Srtdxifc. 

tmv. (50ml) Kig&u pH^lN 

COMT 2 Idpg U )l ( 2 X50ml) zkffl 

^lN^^b^hU^AT^InU 7KTi5fe^. 3t£T 

, 50t:T3S#flfl^;jlt$-a-T@#:<hLT0.3gCD6- (X b *->:*-* +M 7 ^ y ) - 

3-[4-(3-t;i/7^- u >-4-f)P-7Dt:^-x;i/) -fcf^7'>'>-i--f;i/y^;i/] -ih- 

[0 2 5 3] 

±!2lH-'f > H-)h5-^J)l'7K >®Xf jlx^f (0. 2g, 0. 37mmol) CDX^y 
— (5ml) j&lCzK&'fb:?- K) 7 A (45mg, l.lOmol) <OtK 8?I£ (15ml) £in;L£: 

. f#£ttfc®£t££^MT18P$raM#U lN<0&$£Jnx.TpH£ 1 IClSSLfc. 
Tlcffl^SSSEXfJI/ (2X25ml) TiSfc^U INOtK^II:^ h y 7 A£jbl]x.TpH£ 5 
tsSM, iUTyi7Dn^^> (25ml) ^itaxfeo £tf&$j£iti§i;:cfcDR££, 7 jc 
(50ml) 50*CT^L@#: ( !:LT30mg (17%) (DB. mitSWZ 

%tz . 

BIS : >250“C. 

LC-MS(E’)M/Z488 
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[0 2 5 4] 
HMffj 1 7 
lit 4 6 ] 
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l-(3-* -6- (WJJh7$y) -IH-^K-JlHi-ftJU 

[0 2 5 5] 

-S J-lH-'f > H )l/-5~;fr)l/7K>S£x^')|/X.X;r)l-' (l.Og. 3. 30mmol ; J. 0 
rg.Chera.6K 1 155-1 1580 996) 0E*C«fr»S!§BUfc) £^tr«*N,N-v;*^)l/ 
7t;^75H (40ml) 0J&1C, TKBfcft^-hU.^A (0.28g, 7. 3nuno 1 ; 60Sl!£tft 
) K*fi^ttS1.5I^Wa»L, 3-7h+'M>y^D7'fK (0.5 

■K 3. 6mmol) S^tfji*N,N->?y^7^;i/A75 K (2.5ml) SSrFl'lniUfc 
. #&nfcBa6fi^*€1.5l$IB]«»L, * (300ml) v?X3MPX- 

x)P (3 x 100ml) KTSaSM^fc. lNM®£jbn?LT7K 

S£pH=41ClffigL7c. 50'ClCT^j^L 

, @#<hLT400mg®6- (X h * )1 /-75 7) -1- (3-* 

)U) -1HH’ > F-jlH»-rt;i^>*x^;px*5\fl^»fc. 

[0 2 5 6] 

±I61H>K- ;p-5-*;i/j|;>#x^ 1 ;px^'f;p (o.3g, o.7mmoi) £^trx 
^y-)l/ (10ml) (2. lmK 2. lmmol) (10ml) £t)Dx 

7c. #^nfcSlS^^$:^ia(CT188#P B m^L7c. 

-tK lN^£JOxpH£2tCg8gU ttW»S«SfcT|fc€r. zkTifcifK JE£T. 
50T)KT&#£ti\ ®&<!:LT230mg (89%) 
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BtL& ; 222-226t: 

C 19 H, 6 N 2 0 5 . o. 4XH 2 0imf SSISiM ; C, 60. m ; H. 4. 51X ; N, 7. 463>„ 
: C. 60. 98% ; H, 4. U% ; N, 7. 28X. 

[0 2 5 7 ] 

M Mms . 

lit 4 7 ] 




2- (t4r»'J^-7$y) -4.7-i?fc FP-5H-7X/ f2. 3-c17?Hi 5 >-3-:ft>il/# 



C 10 H 9 N0 5 S 2 {ClM-r-5aii[a ; C.41.80X ; H, 3. 16 % ; N. 4. 88%. 
&M : C, 4 1 . 97X ; H, 3. 20X ; N, 4. 69X„ 

[0 2 5 8] 



lit 4 8 ] 




2- JILT'S /) -4,7-> J h HP-5H-^X7 r2.3-cl^^-bf^>-3-^^ 

[0 2 5 9] 

4 (20g, 0. 14mol) , (16.8g> 0. 15mol) 

01.4s. 0. 1 5mo 1 ) (500ml) (5ml 
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) Mf&znrzi 

->-'s^?)\s'7W*®\zMit>rz' m&yy^x^u dog. o. i3moi) $riiJDnt 
tn*., Jf%)£#£X£TJXf&5iS£4*> glglXzK 

(500ml) £iPx., TMBfcSflKx^ (2 X 200ml) TttffiLfc. 

&$)£* (2xi00ml) . fiaiam^hU^ATK (100ml) Tft&U (MgS0 4 
) » g& *£TlX|gfgU a'?>-4-'( )M 7 

>-'>7 /-8t&X-3 1 Jl'XZ-rJl/<DM'n%) %'fttzo 
[0 2 6 0 ] 

\ 

(250ml) (Dmz. %|$ (2.5g. 0.08mol) tX) 17* 
D> (15ml) ZtSQ Xtz. #e»n/cSC^^®$r50t:{CT4B#Rfl}t« i b> 
»«iuA3&»6#iftLfc. mcmmyoznfto 

Wk l£2-3fc#W\ J £<D-X$mmx?JU/'\7 > ? > 0:3) OfiSttfcffl^ 
fzi'Vtl'ffr (900ml) X^mmLtz, ¥*65*0 H£TlXi§f&£iifgL 

(80ml) tzmmu 'V/* >£tn*JSflfl: 
Ltz (125ml) . £tl&$l£jii§LT|&^ '\77>\ZT$iW, MQT. 50^CT18 
SfKSS&LH&t LT18g02-75 y-9H-^xy [2, 3-c] 2 □ y 
X.7)VXZ7)^%tz. 

[0 2 6 1 ] 

±122-7^ y-6H-7xy [2, 3-c] ^ □/ >-3-*M>^Xf )l/XXf (2. 9g 
, 10. 53mmol) RZth UX7)P75> (3ml) ^^tlO‘CcDffi7K7l'^tHP77 
> (100ml) OMMtC, X7Jmfc**-7'J )V (l-6g. 11.6mmol) Sr^tl&zK 
fh7tHP77> (20ml) *jTFU)n*.fc. »&ttfcJE£®&tt*MfcTl. 
51*18188$ U ft* (200ml) 4* £-?--€■ imWZm'&LT'f&g. MQT. 

50 < CTf£JiL@#:<fcLT2.6g (66%) 02- (Xb + y WJ)h75;) -9H-7 
X/ [2, 3-c] ? a 7 >-3-Jj)ls#>mx7Jl'XZ7Jl' : $:mrzo 
[0 2 6 2 ] 

±IBX7)1/X7.7)l' (1. 5g, 4.0mmol) &i5tfX? J — )U (25ml) $lX7K$Mt; 
^MJ^A (480mg, 1 2mmo 1 ) RtfzK (50ml) £tnx.fc. 

^®T42IJ#ffljf#L£. tK (100ml) £tn;L, ig£f&£ y!f)l^X-f)l (100ml 
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) aaafc£in*3Mi£pH :=hcsiseu aRsataLTiMr, 

Kt$T. 50 ‘CHT 6 U#ia(£ilSIU, @#<h bTO. 

C, 4 H 9 N0 5 SNa, 0. 5H 2 0HPf Sgfiwffi ; C.48.01% ; H, 2. 59% ; N,4.00%. 
mmm : C, 48. 39% ; H, 2. 93% ; N. 3. 93%. 

CO 2 6 3] 



lit 4 9] 




2- 75/) -4.7-vh fp-sh-^x/ [2, 

3-clt: 5 >-3-ft : 

5 K (1.6ml) <h7-fe hx h >J 

(5ml) mt**H-'J)\s (0.8g, 6. 31mmol) hx h >JJU 

j|?>»2#'J2Aii[ (lg. 5. 25mmoU J. Med. Chem. 29. 538-549 (1986) 

CO 2 6 4] 

c <Dm$mz2-T 5 / - 4 . 5 -$? 1 f a-m-^x / [ 2 , 3-c] e 7 >- 3 -* >& t 

-T^X^xJl/ (1. 3g. 5. 25mmol) , (2.2ml) Rtf7t hx h l JJU ( 

2.5ml) &104WB^*tT#rTl/» Jfoxfc . 0.5P^Mffi®gmo&Lfc&, &££ 
SmZgWzmLft, ft&StlJtKfSMGVt&t K (100ml) 
jg^^DPxTpH^ltm^bfc. tOR^atiSbTl^tr. *T«fc8K 50 

*CfcT18fifMftiSIU, ffifttLTL3g<D2-((lH-7-}'7'/-JU-5-*Ul'#XJl,) - 
75/) -4,?-yt KP-5H-7X/ [2, 3-c] Mv >-3-*)l/^>^t-77)l/XX7 
)V*ntzo 
10 2 6 5] 
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(0. 6g> 1.71mmol) (5ml) 

. hU7;i/^-D»# (5ml) SJn*fc. »5nfcfl£tt&40#|HK 

Ufc. J¥fSJ*fl-£££TK&56£-&. iSl;yXf)H-f)l' (50ml) , tK (25 

ml) Rtf llfekSM^- HJ (2ml) £Jnx.fc. 7jcffi£vX7)l/ 

X— x)l/ (50ml) ii^?£inx.TpH£ 1 WWSEUfc. 

*, 7jc (25ml) Tifat. 50t;(rT18S#r B m«IU. Stti: LT190mg (38* 

) < DMfc £®* ntc , 

B16 : >250T) 

C 10 HgN 5 0 4 S» 0.25XH 2 01xp-r^aw(i ; C, 40. 07* ; H.3.19X ; N, 23. 36*. 
j&Rlfi : C, 40. 39* ; H, 3. 18% ; N. 22. 92*. 

[0 2 6 6 ] 
n m 12 ,,i. 

Kb 5 0] 




N - (3- (M t± l Z '/-JUS zd M -4. 2x2 b H a-5H-^X J [2, 3-c] bf 2 >- 2- 
£ 2 k ) 2 ^ HJfrAft ; 

2-75 / -4, 5-yt KD-TH-^X/ [2, 3-c] >-3-*)^>®!X^)[^X^f 

)V (26g, 0.1 Mmol) H (200ml) ?#e>nfcjg£i&£il 

S6fiflE'C1.5WflBliin*ftLfc. 7X (2X 

80ml) T&*§K 501CfcT18l5W18ltU S^iUTlO.Og (42. X) 05,6- 

yt H P-8H- tf 7 y [4’ , 3’ ;4, 5]fX7 [2, 3-d] fcf'J 5 >> >-4-ft£*#fc. 

[0 2 6 7] 

»J> (70ml) lX±tBtfU 5v>-4-& (7. Og, 0. 04mol) £N.N-2* 
f)P7XU> (0, . 2ml) £ftl;Lfc. t#6nfc®^€rScSEMT2B#r 0 1ML, 
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ftm'&Kz x ( 700 ml) s (4oomi) t? x ( 

250ml) <Dig£$c:®fgu 

ft:XHJ7A7X (100ml) Tito*. &m (MgS0 4 ) > 7&mX2TK£*iU SIM 
#Ji: LT5. 2g (68*) 04-7 □ p-5, 6-vfc H P-8H-k 7 y [4’ , 3’ ;4, 5]fxy [2, 
3-d]tf'JS'7>£f#fc. 

[0 2 6 8] 

±S207xy tf'J $y> (4. 5g. 0.02mol) 0x7y-)l/ (40ml) Ofil C. 
kjjcfttt (10ml) 0X^/-)l/ (20ml) i®£jrFL/t. ?#e>n£}®£M2fiti&gn: 
2 «tr«l„ . *£$£&)§ kTRfc#, X^y-; 1/ (20ml 

) 501CfcT1.5Ptl8H6#IU @^#J<hUT3.2g (73*) 05,6-vk 

H P-8H- k v J [4’ , 3’ ; 4, 5] ^X J [2, 3-d] if >J $ 7 >-4-< Jkth*7y> 



*MflKTft^Lfc±f2kK7'7> (3. 0g» 0. 014mol) &£tr50*BE»7K»i® 
\Z . IHIMtt-MJtfA (l.Og. 0.015mol) £^0* (10ml) fciTFWlDAfc. H 
0£&®£*®£2B#ffi«#, «Jg£ati&k|$£, 7 X (25ml) Tifc#, *£T. 50 
TXTlISHttJliU @®#)tkT3.0g (95*) 010. 11-vk KP-8H-k7y [4 
’,3’ ;4, 5]f i; [2, 3-e]f h 7'/-P [5, 1-c] t'J 5 ^ 

[0 2 6 9 ] 

±127 h 7 (2. 5g> O.Ollmol) (30ml) 07®13, 1N0 

tXSHLX MJ 7A (25ml) SSTFLfc. ft® tX (100m 

1) ica^^. Sf®^)raxpH^4l3p^kfc„ *£l££7Si®kT|&#. 7X (25ml 
) Tifefr. 50XlCT18P#P a mitgU 0JB«j£LT2.2g (82*) 0N-(3-( 

2H-T-t'7'/-;p-5-'fJl/) -4,7-vb HP-5H-^X7 [2, 3-c] tr^>-2— f ;W 7 
tf)l/A7$ K£7#£. 

[0 2 7 0 ] 

±I27*;|/A7$K (0. 6g> 2. 7mol) &&7X7 h 7 k K P77 > (50ml) lc$ 
ML. MJ Xf)l/75> (lml) fcjox*:. 

. X^Jl^fc^+D-'JJl/ (0. 4g. 2. 96mmol) 0 MtXx byii HP 77 >7® (5ml 
) ^TLJmxfc. 7#6ft££&®£-*®£29m 
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SrFClfcHfc. ^t7jc (50ml) . yifJH-fJI' (50ml) Rtf INO&ffczfcsji 
&%toz.pH=2tL. 'bztzmzmmLxm'tz. u &® (Na 2 s 

0 4 ) . ffig. (0. 4g) £v^ □ □**> (20ml) 

ssu imrw. h^tso'ckt&miu m&vst 

l/TO. 16g (18*) m-^-m-f-by'/-)V-^ M -4, 7-yh K P-5H-^X/ [ 
2, 3-c] >-2-^ )V) 

[0 2 7 1 ] 

±l2^+Ht^A^X5 1 JUXXx;l' (0. 16g, 0. 49mmol) Sr^tlX^/ — (15m 

1) lNOTK^lbf' h U O' A (1.0ml, l.Olmmol) £r)jnx£:. % c btltzE.lfo$i 

2 2t«$£i®iliLTl$#, X*/-JU (10ml) Tft 
8K JJ2TF, 5(TCKT48«fW?£*l. LTMOmg (83*) 

fz. 

BA : >250t: 

C 10 H 9 N 5 0 4 SNa 2 . 3XH 2 0fcHTSHa&tl ; C, 30. 54* ; H. 3.33* ; N. 17. 81*. 

&MIK : C, 30. 70* ; H. 3. 35* ; N. 1 7. 49*. 

[0 2 7 2 ] 

mmm i as«tisj«o*»fc«fc K>uT<Dfc£®*mmvtzo 
2 

lit 5 1] 




2- M^^liklZJLZ) -4.7-> ? hKn-5H-^xyr2.3-c1bfUv>-3.6-v^)l/ 
4i>M 6-^>v ? ;UX7.^ : 

I1& ; >250“C 

C, 8 H lg N 2 0 7 S : fcHf SMI® ; C. 53. 46* ; H, 3. 99* ; N. 6. 93*. 
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HSJfii : C, 53. 44* : H. 4. 15* ; N. 6. 69*. 
[0 2 7 3] 



Ut 5 2 ] 




2- -4.7-vhKP-5H-^X/ r2.3-cltf U'^>-3.6-v^;l/ 

6 zX±juxz±Jk ; 

Hft& ; 245-24733 

C 13 H l4 N 2 0 7 S : tCHTTSSi^® ; C. 45. 61* ; H, 4. 12* ; N,8. 18*. 

MMU : C. 45. 71* ; H, 4. 31* ; N, 7.86*. 

[0 2 7 4] 

MMM 1 2 4 
Ut 5 3 ] 



'Y 




6-7-tr^;P-2- ^^MJikzZ^Zl -4.5,6.7-rh7bHP-fx;B,3-c]t! 
■Jv>-3 : 
gt6 ; 242-24433 

C 12 H 12 N 2 0 6 S. 0. 25XH 2 0 : fcWTSJiS&IS ; C, 45. 50* ; H, 3. 98* ; N. 8. 84*. 
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[0 2 7 5 ] 



Ut5 4] 




2- (m'JJW7;y) -6-!7x— jl/^-f-jP-4. 5.6. 7— x - h 7 b K 
D-fiy r2.3-clbf U : 

Bfc,& ; 244-246T) 

C lg H 17 N 3 0 6 S. 1 xh 2 0 : CMT&SlItt ; c. 51. 30* ; H, 4. 54* ; N, 9. 97*. 

HiHH® : C, 51. 08* ; H, 4. 52* ; N, 9. 63*. 

[0 2 7 6 ] 

mm e 

[it 5 5 ] 




5- (1. 3-yt^y-l. 3-yh H P--f V-f > K— ;H"f JP) -2- 
n^ZAJl -4,7-vb KD-5H-^X/ [2.3-cl )],#>& 

[0 2 7 7 ] 

'0'/'fJls*4r'>7izh7Jl'Ttt< (8. 3g> 0. 06mmol) (80mL) U 

l-^h + y-3-hU^^y'J;my-l,3-^yX> (10. 6g. 0.06m 
mol) £i0 Afc. Otl;^. 0.5M^(tffi 
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ft (55ml, 0. 03mol) £?TF. JOxfc. 

TlC^%$i±fc. »6nfcJftSr»#X^; 1/ (100ml) T'^fR. 1N©&& (3X50ml 
) , (3X50ml) . (3X50ml) Tft#, && (Mg 

S0 4 ) U ?# £ ttfcift £gmx^;k/^*D- > <1:2> 

>'a?0'7hi(77^- ICj&Htfc. $fc#Bi£^6. 
%LffttLT7. lg (60*) KP-tf^>-4-^ 

££fc. 

IH NMR (400MHz, CDC1 3 ) <5 7. 39-7. 31 (m, 6H) , 5.42 (dd, J=6. 1Hz, IH), 4. 61 (d, J=3 
Hz, 1H) , 4.57 (m, 1H), 3.70 (m.2H), 2.74 (dd,J=17Hz, 14Hz, 1H) , 2.41 (dd 
d. J=17Hz, 2Hz. 1Hz, 1H) . 

[0 2 7 8] 

±S22, 3-v t H □- fcf 7 >-4-fr (7. lg, 0. 032mol) &£>'*-#> (0. 4g) ±K 
&£10*/^v^A£^t;St&X3 1 ;l' (50ml) ft/'*— (Parr bomb)xx— 
30psi-C**»taLfc. R«JB^«&2 WpM, TLC##t {*9J-)V 
/*J9ao*9>\:9) iJ*06»TSjStS'r«IUft. h 

©/tyFfcabTSSSU »3iE£»»x^£ 

iSttiT&tf 577'r>a^07 VVvyj— fcj&'ltfc. tfcft-H&ft©. ItSTfe: 
}£fgWfi<*:LT3.0g (75*) 02- 1 H D )hf h 5 1 H D-K5 >-4-#S1lft 

o 

IH NMR (400MHz, CDC1 3 ) <5 4. 36-4. 29 (m, 1H), 3. 77-3. 66(m, 3H), 3. 61-3. 54 (m. 1H 
) , 2.65-2.43 (m,2H), 2.34-2. 27 (m.2H). 2.04 (bs. IH. CH 2 0H) . 

[0 2 7 9] 

±eff5tHD-tf5>-4-# ( 1 . 90g. O.OlSnol) , (2 

. 7g, 0. 019mol) , -f** (0.51g. 0.016mol) Rtf * >J > (2.55ml. 0.03m 
ol) X^y-)1/ (20ml) fcfctfU 50'CT16fl#^J!)PiaUfe. 

ftip, i£i§U attt&HaTtCJKRS-lirfc. SenfcttS#*!^ (50ml) fc 
flWBU tK (2X50ml) , ^'J7> (2X50ml) Tift#. (MgS0 4 ) Lfc, i® 

J83SE£BI«x^Jl//'\=HJ-> (1:1) SMtt^-7 
777a7P7hy77^-mt Jt^Tfc&Se b®fr<b b 
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T3.7g (9030 02-75 7-5-tKD*'>75 1 )l'-4,7-> 5 t:KP-5H-3 1 X/ [2,3-c 

•H NMR (400MHz, CDC L 3 ) 6 4. 64 (s, 2H) . 3. 80-3. 67 (m, 3H) . 2. 77-2. 72(m, 1H) , 2. 
57-2.53 (m, 1H), 1.54 (s,9H) . 

[0 2 8 0 ] 

(3. Og, 0. 0 1 5mo I ) (2. lOg 

, 0. 0 1 4mo 1 ) RZfb ') 7 x.~)b7 * Z7 * 'J > (3.68g, 0.014) ££S7jc7 h ^ t 
FD77> (60ml) iZ'i&ffiL. *MV?n£)\, 

(DIAD) (2.71ml. 0.014mol) £ OT^ClTnSTLlJnx.. 

aWKS-lftflltfU #>o < 0 m%f&a&X2>T # 

(60ml) izmmisfc. (2XX50ml) 

ftft (MgS0 4 ) U 
[0 2 8 1 ] 

£gg££rgmx35^/'\*1)-> (1:3) (DM-£MT®&-t2>7 7vSs^?a 
■7hify7 j-izfrrttz. mmom&tfrmzntzz. 

(1:2) KgOgkfc. *fc#gi£mO. *2»TK:*»U H^tl/T2.9 
Og (4730 02-75 7-5- (1, 3-^t+V-l, 3-5?t Kn-f V-f > F-JhH 
77-)V) -4,7-vt HP-5H-7X7 [2,3-c] M v y-Z~ti)VSyfk\-Zf=f-)VT.7 
T’JU&ffi/Co 

IH NMR (400MHz. CDC1 3 ) 5 7. 87-7. 85 (m, 2H) , 7. 83-7. 71 (m, 2H) . 5.91 (bs, 2H) . 
4.59 (d, J=14Hz, 1H) , 4.52 (d,J=14Hz, 1H) 4. 0-3. 98 (m, 2H) , 3. 83-3. 79 On, 
1H), 2.87 (d, J=17Hz. 1H) . 2.58 (dd,J=17Hz. 9Hz. 1H) , 1.50 (s,9H) . 

[0 2 8 2 ] 

V0uu*$y (5ml) (Ci§«?$n^±l204.7-v?kKP-5H-^X7[2,3-c]t: 
7>-3-*M>Hl-7f^X7r^ (0. 5g. 1. 2mmol) £, *&|cMJX3MU75 
> (0.33ml. 2. 4mmol) 5 ll'-^+V-gmt-^l'XT.x^ ( 

0. 47g, 2.4mmol) EJt'fi£&&£fflfcT18P#[igJS#bfc. # 

58ttj£»fc*£TK£$SU (20ml) C»»Ufc. 

SlX&fbMSBt (2X 10ml) , 7U7> (2X10ml) Tft#. &*£ (MgSO<) kit 
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[0 2 8 3] 

@&<hLT0.64g (99%) <Z>2- (t -7 

)l-75.S) -5- (l,3-v^'>l,3-yk Hp-2— (JU*5-)V) -4, 7-yt F P-5H 
-fi; [2,3-c] if.y>-S-j])VT£>Wtl-7 ; ?-)l'2-Z ; T)\'&&1to 
■H NMR (400MHz, CDC 1 3 ) 6 12. 48(s, 1H. NHCO), 7. 88-7. 86(m, 2Hh 7.74-7.72 (m, 
2H) > 4.78 (d, J=19Hz. 1H) , 4.65 (d, J=19Hz, 1H) , 4.07-3.90 (m. 2H) , 3.8 
8-3.80 (m.lH) . 2.97 (d,J=17Hz. 1H) . 2.68 (dd,J=17Hz, 9Hz. 1H) , 1.58 
(s, 1H) , 1.54 (s.9H) , 

[0 2 8 4] 

(2.8g, 5. 1 6mmo 1 ) £ h 'J 7 □□ 

1:5) (36ml) \Z®ML tz> tt 

ylfin-fll'tft#. X^ET, 50t;{;:T$£*&U 
bT^^fb'&tll. 26g (57%) zmfco 
gj* : 245. 2-245. 6t: 

1H NMR (300MHz, DMS0-D 6 ) 5 12. 32 (s, 1H, NHCO), 7. 95-7. 80 (in, 4H), . 4.75 (d, J 
=20Hz. 1H) , 4.62 (d, J=20Hz, 1H) , 3.96-3.69 (m, 3H) . 3.01 (d, J=18Hz» 1H 
) , 2.60 (dd, J=18Hz. 9Hz. 1H) . 

C, g H H N 2 0 g S : CHfSlSMt ; C, 53. 02% ; H, 3. 28% ; N, 6. 51%, 

HiSlHil : C, 53. 01% ; H, 3. 31% ; N, 6. 41%, 

[0 2 8 5] 

ll ii l 

Ht5 6] 



O 
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5- (^>»/'f;U7S/) -2- ~4. 7-yk K P-5H-7X/ [2 

. 3-cl kf 7 >-3-;ft )!/#>& 

[0 2 8 6 ] 

2-(t-^h + '>^++MJ^-75y) -5- (1,3-my-U-yth'a-^V^ 
-4,7-yt Ho-5H-^X/ [2,3-c] fcT7 >-3-#)l/*> 
^t-T^XX^ (0.33g, 0. 66mmol) £x^/-;|/ (2ml) <t^PPX:?> 
(3ml) kh'7'/> (28m 1, 0. 9mmol) 

, MfcT24B#WHi#b:fc. 

Milt K7v> (28m t 0. 9mmol) £J)Dx, jE*ttfcMfcT16«PIW. #£4513 
T?5fiFWa»Lfc. s y < U ^od^XML,, * 

S<»£ttaLT|f*Hfc. P^II^*, ^Tl:iIb0fribT5-75/^f 
)U-2- (t-®h + ^^+D-'J)l/-7S/) -4,7-yt KP-5H-7X/ [2,3-c] t7> 

se>i 3tt«-ra;i£&ufc© 

IgllfflOfc. 

[0 2 8 7] 

±!2ffi5H-7X/ [2,3-c] t7>-3-*;^>^t-y7Jl/XXx^ (0. 25g, 0.60 
mmol) &it'7naX?>Rtf71zb-h'J)ls (1:1. 5ml) ©S^tt+fc««l/fc 
. H U X.7JU7 S. > (0.25ml, 1.8mmol) £JbDX, UTl-fc K □ + 

7'/—)Vt. by— h (0. lOg, 0.72mmol) Rtfl-O-S^^Jl^S 
/7ot)P) -3-XfM^y'f5Hi®ieP^.fc. TO-fcRJ£fi£8££l 
fflT2B(yHft#bfc<>:C:3, 

vX p p X * >lz&M 1 2 0. m^T&faMmWLJ- b ') 'OK 

TfcftLfz o i (Na 2 so 4 ) u at&. X£T£itatb0#£#, cm 

fc»»X^;»/£'V*'!J->©«£« (1:1) D7 

x7-$--T*i£S9Uto 
[0 2 8 8 ] 

»«««£&«>. XSTtl^L, @&<tLT50mg (2IH8fcT16X) 05- ('i 
>'MJb7^y-^7Jb)~ 2- (t-7f' + v?J-+D-U;i/-75y) -4, 7-yt H P-5H 
-7X/ [2,3-c] \d.7>-Z-t!)bi^y^.\-77)V^7,7)V^'i%tZo 
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1HNMR (400MHz, CDC 1 3 ) 6 12.46 (s. 1H) . 7.81 (d. MHz, 2H) . 7.51-7.42 
(m. 3H) , 6.72 (bs. 1H) . 4.83 (d, J=17Hz. 1H) , 4.74 (d, J=17Hz, 1H) 

, 4.05-3.98 (m, 1H) , 3.86-3.78 (m. 1H) , 3.45-3.38 (m, 1H) , 2.97 (d, J 
=19Hz, 1H) . 2.68 (dd, J=l9Hz, 9Hz, 1H) . 1.61 (s, 9H) , 1.58 (s, 9H) » 
[0 2 8 9] 

[2,3-c] (40mg, 0.078mmol) Sr 

20*MJ PP^r?> (2ml) T4P#Pfg^!LSL7t. jffgfifcfrSr^ 

'^OD^^>T20fx- 7.L, £tl®SJI£J5&£-ti\ ^tlSrii 
fflLBMr. $mLT®ft£LT%mti:&mOing (95*) Sr ftfc. 

•HNMR (400MHz. DMS0-d 6 ) 612.31 (s, 1H) , 8.63 (t, MHz, 1H) . 7.86 (d 
, J=7Hz, 2H) , 7.51-7.43 (m, 3H) . 4.80 (d, J=17Hz, 1H) . 4.64 (d, J=17H 
z, 1H) . 3.82 (m, 1H) , 3. 44 (m, 2H) , 2.95 (d, J=18Hz, 1H) , 2.52 (dd. J 
=18Hz. 9Hz, 1H) . 

LM/MS [M-H] : 403.39. 

HPLC(254.4nm) : 2.99s. 84*. 

[0 2 9 0] 

MMM2 8 
[4fc5 7] 




(ttVJJJkzZAZl -4.7-^b HD-5H-7xy [2,3-c] 

[0 2 9 1] 

2- 75 y-5-tKP77)M. 7-5? t FP-5H-7X/ [2.3-c] tf5>-3-*;^ 
>lEt-^;l'XXf^ (0. 23g. 0. 87mmol) (0. lOg. 0.96mmol) ~BtX$ h 
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|JX3^7S> (0. 23ml, 1. 7mmol) (4ml) S3TF 

l-(3-S>*3\H'75 7h!n'j;W 

(0. 17g, 0. 96mmol) Rtfl-h H o + v-^>'/ h 'J 7'/— JUh F7 — h (0. 
12g, 0. 96mmol) £@#<hLTi0x.;to 2 

»«ES*a!Tk:3Rf6S'e-fc. lN©i£&, esinfi 

a#^-hU*>A. (Na 2 S0 4 ) Ti5fe#tfc„ 

[0 2 9 2] 

(1:2) ?i77'r>i^D'7b^77^- £T$SL£:. 

#®£gise>, lt£Tt::.lf£bT@ft<!:LT0.22g (70S!) ©2-75 7-5-'0'/-f 
)W+'>^f)K7-yk HP-5H-7X7 [2,3-c] tf? 

XXfl^ifc. 

IHNMR (400MHz, CDC 1 3 ) 6 8.06 (d, MHz, 2H) , 7.55 (t, MHz, 1H) . 7.42 
(t, MHz, 2H) . 4.64 (s, 2H) . 4.44 (d, MHz, 2H) , 4. 03-3. 97(m, 1H) 

» 2.88 (d, M8Hz, 1H) . 2.64 (dd, M7Hz. 10Hz, 1H) , 1.50 (s, 9H) . 
LM/MS [M— H] : 390.48. 

[0 2 9 3] 

j**f h7tH077> (5ml) kUSa$nfc±E*;^>ttt-^^xX7- 
)V (0. 18g, 0. 45mmol) 1C, h l JX7)l'7$> (0. 18mL 1.4mmol) TkXf-' 1 5.¥'/ 
-;i/-l-r;i/-^-+7-^t-77;i/X7.7)P (0.26g, 1.4mmol) £gST£iPX 

tzo wftf&ttzn&T cassu *#sn 

(10ml) -miB&Lfc. m (2X 10ml) , ~?v 

-f> (2X10ml) , ft* (Na 2 S0 4 ) TftfrU flgj®. »ft*|iaTfcft38S-ti:fc 

. a . 2 ) »®m7 7 7-> 

a7D7^774-l:Tii^ S#:tUT0.20g (90*) ©5-^>'Af JWr 
zsX^JU-2- 0-71'+yWJ)h7 5/) -4,7-vt FP-5H-7X/ [2,3-c] 
fcf 7 >-3-%JU# >m 1-77JUXZ 
[0 2 9 4] 

IHNMR (400MHz, CDC1 3 ) 6 8.07 (d, MHz, 2H) , 7.56 (1, J=7Hz, 1H) , 7.44 
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(t. J=7Hz> 2H) . 4.85 (d, J=15Hz, 1H) , 4.77 (d. J=15Hz, 1H) , 4.49 (d 
. J=5Hz, 2H) , 4.03-3.99(m, IH) , 299 (d, J=17Hz, 1H) , 2.72 (dd, J=l7Hz 
, 11Hz, 1H) , 1.58 (s, 9H) , 1.60 (s, 9H) . 

-fcicJvM (0. 15g, 0.29mmol) (3ml) CD20X 

^ tz. KJSlSSfiCTl . 

[0 2 9 5] 

T2|5I^L, @ft£LT30mg 

(25*) 

■HNMR (400MHz. DMS0-d 6 ) 5 12.40 (s, 1H) . 7.98 (d, J=7Hz, 2H) , 7.67 (d 
, J=7Hz. 1H) , 7.54 (d, J=7Hz, 2H) , 4.83 (d, J=15Hz, IH) . 4.70 (d. J=1 
5Hz, IH) , 4.44 (d. J=5Hz, 2H) , 4.02-3. 99 (m, IH) , 2.99 (d, J=16Hz, IH 
) , 2.70 (dd, J=16Hz, 9Hz, IH) . 

LM/MS CM— H] : 404. 05 o 
HPLC (254. 4nm) :7.16s, 90%. 

[0 2 9 6] 

mm 9 

lit 5 8] 




2- Cfr^p-UJl/-7S/) -5- (l-ttV-U-yb jf P-^f V-1* > H — Jl/ — 2 — T H/ 
A±M -4,7-vbHa-5H-^xy r2.3-clh a 7>-3-^;^>^ 

[0 2 9 7] 

2-7$/-5-(l,3-yt + V-U-yt: Kp-< V'f > H — >1^-2 — -4, 
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7-vt: KP-5H-7X7 [2,3 -c] k*^>-3-#)l/tf>&t-:/7)l/X7 > 7JU (0. 308g 
, 0. 74mmol) Kx^y-JP (5ml) fc, t K7v> (47m l, 1.48mmol) 

fi£iftfc80 , CKT4i?NS|, ^TSMT12B#Rfljf#l.fc. Bi&LtdVi 

attt**aTfc«»Lfc. tt«o«aEn^PD^^> (is 
ml) £inx., »j£$ftfcttJft£*iaLTl*^fc. «tt*X«STfc*»U @fr± 
LT0.19g (90*) <7)2-75 7-5-75 7 7^-4, 7->?k KP-5H-^X7 [2,3-c] 
\iy>-S-*)Vi£>m-'73-)V3LX7-)l*ntZo 

1HNMR (400MHz, CDC 1 3 ) 6 5.91 (bs, 2H) , 4.62 (s, 2H) > 3. 64-3. 60 On, 1H) 

, 2. 92-2. 84 On. 2H) , 2.80-2.75 (in, 1H) , 2. 52-2. 45 On, 1H) ,1.53 (s, 9H 

) . 

LM/MS [M-H] + : 285. 

[0 2 9 8] 

7^^y*M+y7^ftF (52mg, 0.36mmol) £«£;K7-fe hx h 'J )V (2m 
1) tmm (44m l, 0. 72mmol) ±122-75 7-5-7 5 7 7 

T-Jlr-4, 3-yh K P-5H-7X7 [2, 3-c] f 7 >-3-£)l^>gH-77;l'X7.7)l' (0 
.llg, 0. 36mmol) £iPx, E«tt*20£H, 
fc*38S-8\ a«S»»x^ (25ml) 

HJ-7A (5ml) , 1 *tK^® (5ml) , 77-r>(5ml) TftfrU &J® (Na2S04 

) tss®, aaLTnaTfcfcaa-ti*. 

[0 2 9 9] 

Sj££15*gfg£XT5lk/> f £ □ P 7 9 517^ilf)l//y7 □ P 7 ^ ><7) 

®H£$«±bTflH>3?P7h^77^-fcT*itS?U 0&± LT45mg (30* 

) <7)2-7 5 7-5 (l-**y-l,3-5?kFD-fy'r > H-^-2-<^7^)W -4,7- 
yt HP-5H-7X7 [2,3-c] ±7 >-3-*)^>^t-77)UX77^^#fc. 

‘HNMR (400MHz, CDC1 3 ) 6 7.85 (d, J=7Hz, 1H) , 7.53 (1, J=7Hz, 1H) , 7.47 
-7.43 (m, 2H) , 4.68 (d, J=17Hz, 1H) , 4.58-4.51 (m, 3H) , 3.99 (dd, J=1 
4Hz> 3Hz, 1H) , 3. 93-3. 89 (m, 1H) , 3. 66-3. 61 On, 1H) , 2. 88 (d, J=17Hz, 1 
H) , 2.55 (d, J=17Hz, 11Hz, 1H) , 1.52 (s, 9H) . 

[0 3 0 0] 
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2-7S/-5 -4,7 -> 

t FP-5H-7X7 [2,3-c] tf7>-3-*;^>®t-7 f 5 L ;!/X7.x^ (45mg, 1. louno 
I) pp*^> (4ml) 

^)1/XXt) 1/ (73mg, 3. 3mmol) £ K 'J X3MP7S > (17 m L l.lmmol) £Jnx 
fc. EJSMfcgmT, MT5«IBWWLfc. $&£^£TtC^fg£'&, 

£Bf&X7)l/ (20ml) 1 ZfeMVfZo Wfl8^$£0.5N<0&® (3ml) , &&&%& 

±mj*a, y7^r>w, (Na 2 so 4 ) , mm. 
it. 

[0 3 0 1] 

S££>*yPP*^>(1003!) t^^T17J|Mxf P P / ^ >£$?tH 

ftt577'r>a^P7 h7^7>— \ZfrtfffiUb. @^i:L'T54mg (91%) 

<02- (t-7h+>^D-u;i/-75y) -5- (i-^yi,3->t hd- 4 rv-r>H 
-4,7->t HP-5H-7X7 [2,3-c] tf7>-3-AM>®t- 
7^;i/XX7)WSr#7t. 

iHNMR (400MHz, CDCl 3 ) <5 12. 50 (s, 1H) , 7.84 (d, J=8Hz, 1H) , 7.53 (t. J= 

7 Hz, 1H) , 7. 47-7.43 (m, 3H) , 4.81 (m, 3H) , 4.53 (d, J=17Hz, 1H) , 4.0 
1 (dd, J=14Hz, 3Hz, 1H) , 3.96-3.89 (m, 1H) , 3.69-3.62 (m, 1H) , 2.97 ( 
d, J=17Hz, 1H) > 2.63 (dd. J=17Hz, 11Hz, 1H) , 1.59 (s, 9H) , 1.56 (s, 9 
H) . 

APCI-MS [M+H] + : 529. 5 
[0 3 0 2] 

±122- (t-7h + >^D-'J^-75/) -5- (l-^yU-ytHP-4'V'f 
>\ t —)U-2-4JU*?-)\r) -4, 7-> t H P -5H-^X J [2,3-c] ±7>-3-*)l/^> 
^t-7±Jl/X77)V (52mg, 0.098mmol) £50350 h U 7 ;M*P P P^ 

9> (3mlT4.5Rm MCTffillfc. J$fi£ 

'>ypp*^> (10ml) T 3 IsIT-x-T. Ur. LT|&£, 

5>*PP* U @#£UT28mg (7035) <D$0(tGto*Git. 
iHNMR (400MHz, DMS0-d 6 ) <512.32 (s, 1H) , 7.69 (d, J-8Hz, 1H) , 7.61-7.5 
9 (m, 2H) , 7.51-7.45 (m, 1H) , 4.81 (d, J=15Hz. 1H) . 4.65 (d, J = 15Hz, 
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1H) * 4.60 (s* 2H) , 3.95-3.92 (ok 1H) , 3.751 (d> J=5Hz. 2H) , 2.94 (d 
. J=16Hz, 1H) , 2.56 (dd, J=16Hz. 10Hz, 1H) . 

APC-MS [M-H] 1 : 417.3 
HPLC(254. 4nm) : 3.079s (100%) 

[0 3 0 3] 

^mm 3 0 
[ft5 9] 



y-oH 

-OH* 

0 



2- ttt221£=ZA2l ~6 -^4-7-4.5.6.7-rh7hHa-^>V 
x>-3-# )!/#>& 

2- (ih^yWJJV) -6-t4y-4, 5, 6, 7-r h 7 1 F D-^>'/[b]f t7 
x>-3 (3.0g. 0. 013mmol) £7k (40ml) . (20ml) Rtf 

fh7hh'D77> (20ml) *§5ftfciS£»tfc:iN 

©Tk&tfb^HJ^A (20. 24mh 20.24mmol) SriPxit. 

[0 3 0 4] 

ft6n&R^sa^tt&a[fi7?72«fia«^L, *tt«*iipATpH* 3 \zmmLtz 
o 7k (2 X 15ml) , ->*X^)|,X-x)l/ (2 x 15ml) TftjfK 

^T50 < C{CT^U, 0#£LT1.96g (73%) 

Ht& : >230 < C 

C„H 9 NO 6 St:H'rsa04t : c, 46. 64% ; H> 3. 30% ; N„ 4. 94%. 

Hi!]® ; C, 46. 97% ; H, 3. 30% ; N> 5. 80%. 

MMM 1 0, ^T©fb£tl£tBMLfc. 

HMffU 3 1 



[fb 6 0 ] 




